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Light Weight-Shapel to Hand. Made of natural 
rubber—can 5e washsc. or sterilized. Length: 15 
inches. Sizes small, medium and large. 
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0.50 mm Lead equivaleat—white, including one pair cotton 
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NEW...FROM PROFEXRAY 


HIGHER CAPACITY 
and 
FASTER TIMING 


than any control ever 
before available with such 


SIMPLICITY 
OF OPERATION 


THE JUPITER-950 


RADIOGRAPHIC TIMER 





AID 


TECHNIC SELECTOR 





STAND BY x RÁY 
- 


The Jupiter-950 permits versatility never be- 
fore available combined with simplicity of 
operation suited to easy use by technicidns. 


FEATURE | 
These are actual, usable ratings of the gener- 
ator (including x-ray tubes): 


900 MA at 90 KV......... 1/30 second 
900 MA at TO KV occ 0 ceca cs 1/5 second 
600 MA: at 130 KV «cee ss 1/30 second 
600 MA at TO KW...rexo ive ] second 
3200 MA at: 150 EV. eor m 1 second 
FEATURE 


Perfect, uniformly consistent angiographic 
studies are guaranteed by the high capacity 
plus a super-precision timer with a re-cycling 
rate up to 12 times per second. 





FEATURE 

The 1/360 second timer, combined with the 
900 MA capacity, has obvious advantages in 
infant radiography. 


FEATURE 
Super-boost changeover (3/10 second) from 
fluoroscopy to 600 MA spot film. 


FEATURE 

A Profexray-designed Automatic Electronic 
Tube Load Computer continuously calculates 
in percentages the maximum permissible tube 
loads for each control setting. It indicates the 
result on an easy-to-read meter, and actually 
prevents tube overload. 


FEATURE 
Special low KV calibration provides for the 
new, improved mammography technic. 


FEATURE 

Even with all this versatility, the Jupiter-950 
also features built-in simplicity of operation. 
Controls are grouped according to procedure, 
focusing a technician's attention to only that 
portion of the panel pertinent to the pro- 
cedure at hand. Individual lighting of the 
various control groupings and even size of 
the knobs further contribute to this remark- 
able ease of operation. 


PROFEXRAY, Incorporated 


1401 North First Avenue 


Maywood, Illinois 
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“Of particular value” in delicate radiography 


Excellent visualization, few or 
no toxic reactions, minimal 
movement or discomfort follow- 
ing injection—these are the fea- 
tures of Renografin in cerebral 
angiography." Similarly im- 
pressive results have been pro- 
duced by Renografin-60 and 
Renografin-76 in abdominal 
aortography"" and intra-osseous 
venography.’ Further, “‘Reno- 
grafin is the medium of choice” 
in pediatric arthrography. 


“Superior Contrast Media" 
In Intravenous Urography — 
In three large series, Renografin- 
60 and Renografin-76 produced 
diagnostic films in over 90% of 
patients of all ages. No serious 
or severe reaction occurred and 
minor side effects were remark- 
ably few." 


Renografin 


Squibb Diatrizoate Methylglucamine 





Supply: Renografin-76: Vials and ampuls of 20 cc. A 1 cc. ampul is supplied for sensitivity 
testing with the ampul package. 


Renografin-60: Vials and ampuls of 25 cc.; bottles of 100 cc. A 1 cc. ampul is supplied for 
sensitivity testing with the ampul package. Also available as Hospital Pack, cartons of 100 
ampuls (without sensitivity-testing ampuls), each containing 25 cc. 


For full information, see your Squibb Product Reference. 
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Thomley, M. W.: J.A.M.A. 169:1156 (March 14) 1959. (10) Mathews, P. W. Jr.: 
South. M. J, 52:170 (Feb.) 1959, "Renografin 9 is a Squibb trademark, 
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Single and double ended gantry 
Linear Accelerators now available 


Based upon over ten years’ experience Mullard 
Equipment's Linear Accelerators embody the 
mostadvanced technical and operational features. 
Users now have a choice of either double or 
single ended gantry. 

TECHNICAL FEATURES 
* Energy 4.3 MeV 
* Output 350 roentgens/minute at 100 em fsd. 
* Field size at 100 em 3x 3 :o 30 x 25 em 
* Direct readout of field size 
* Low cost radiofrequeney power source 


ENERGIE 
MULLARD EQUIPMENT LIMITED 


OPERATIONAL FEATURES 
* Light bearn rangefinder 
* Projection field defining system 
* Beam aligned diaphragms and 5 mm focal spot 
ensure negligible penumbra 
* Automatie treatment termination from 
built-in dosimeter 
* Pesitional radiographie facilities 
* Automatic are and rotation therapy facilities 
* Gantry movement of 276° 
* Continuously variable gantry speed 
* Comprehensive control and monitoring facilities 
* Robust treatment couch with finger tip controls 
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Write now, quoting reference AM/688/4 


Manor Royal, Crawley, Sussex, England 
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, ways PICKER NUCLEAR can help you... 
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brain tumors 
thyroid liver 
cardiac blood pool 
spleen kidneys 


with this advanced 
photorecording scanning system 


Picker Nuclear can help you picture the above-listed 
physiological entities with improved fidelity by means of a 
unique photorecording system incorporated in the Picker 
Magnascanner. Its variable contrast enhancement can spread 
a small difference in counting rate over the full density 
range of photographic film for expanded display of slight 
activity differences (e.g. “hot” or “cold” islands in warm 
areas). The system will accept photographic films up to 


14” x 17”, permitting complete mapping of a large organ 
like the liver. 


In addition to photorecording the Magnascanner provides con- 
ventional dot scanograms. Progress of the scan is always in full 
view: offering opportunity for adjusting variables (e.g. dot 
factor, travel speed, line spacing, background cut-off) to the 
demands of special areas as they appear during the run. In com- 
bination, these two techniques bring a new order of resolution 
to the mapping of radioactivity lodged in body organs. 


The Magnascanner is one of the comprehensive 
Picker line of nuclear instrumentation and 
supplies: all marketed and serviced through 
a national network of company offices staffed 
by trained Picker people. (Picker alone in the 
nuclear field offers this caliber of local service). 


For details call your district office (see ‘phone 
book) or write Picker X-Ray Corporation, 
25 South Broadway, White Plains, New York. 





Here's the Picker Magnascanner being readied for a 
thyroid scan. The heavily shielded probe and com- 
panion precision instrumentation are mounted on a 
freely maneuverable mobile carriage. 


PANAVISION FLUOROSCOPY WITH THE ALL-NEW 


The new MONTEREY table by 
Westinghouse lets you see be- 
hind anatomical structures ... without mov- 
ing the patient. A unique fluoroscopic tube 
angulation system, PANAVISION, is respon- 
sible for this important advance in diagnostic 
Capabilities e The handsome MONTEREY 
with PANAVISION is the most advanced 
radiographic-fluoroscopic table available 
anywhere. Smooth motor drive moves table 
quietly to all positions from 90 
degrees vertical to 90 degrees 
Trendelenberg. Backs up as it 
stands up to provide an additional 
30" of clear floor space. NASSAU 
side-loading spot-film device and 


MONTEREY 





full-length counterbalanced 
radiation shield are standard « 
equipment. Moving table top is optional e 
PANAVISION provides 40 degrees of apeed 
beam fluoroscopy along the long axis of the 
table. Continuous fluoroscopy with the tube 
mcving permits looking behind anatomical 
Structures with a volume or three-dimen- 
sional effect. Spot filming capabilities at any 
angle of tne tube e For more information 
about MONTEREY and PANAVI- 
SION contact: Westinghouse ! 
Electric Corporation, X-Ray 
Division, 2519 Wilkens Ave., 
Baltimore 3, Md. e You can be 
sure... If it’s Westinghouse. 





2-083351 


Westinghouse 





Monterey is motor driven from 90° vertical to 90° Tren- The motor-driven table top with foot rest will lift 300 pounds 30 
delenberg. Backs up as it stands up to save space. inches in either vertical or Trendelenberg positions. 





Monteray features counterbalanced, full length radiation Table top is moulded Micarta. Thirty (30) inches of motor-driven 
shield and a stainless steel front panel. travel in either direction. (Optional) 
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BAROTRAST: A product of Barnes-Hind 
4m Products Company, 895 Kifer Road, sunnyvale, California 
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BAROTRAST wil! flow through 
the small bowel as a colum 
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without clumping, precipitating, 
or forming concretions. 


BAROTRAST, without any additive 
or chilling, will normally pass 
through the smal bowel and 
into the colon in 2 to 3 hours, 
about half the usual time 
required when using barium 
sulfate, U.S.P. 


BAROTRAST fiow properties are 
not aitered by intestinal 
environmental change. 


Progress X-rays show excellent 
delineation and “columnar” movement of 
BAROTRAST through the small bowel. 
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meets the most advanced requirements of modern Cobalt?60/Teletherapy 
T 1 


Complete versatility makes any 
type of treatment easy to 
perform. Fully automatic with 
push-button controls and 5 T 
beam-shape dialing, the : ii i 
THERATRON “F” features - X 
pin-point accuracy, shorter - 
"set-up" time and m ahy Y exclusive lj 
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$ ermed the ultimate 
super voltage 
- teletherapy. 





Our Repre sen C Ny X 
pleased to call on you — Pleas 






ATOMIC ENERGY OF CANADA LIMITED 


Commercial Products Division - P.O. Box 93 - Ottawa ° Canada 


SALES AND SERVICE REPRESENTATION IN OVER ONE HUNDRED COUNTRIES 61-2M 


IN ORAL CHOLECYSTOGRAPHY 


DISTINCTLY BETTER 
VISUALIZATION 
DUE TO 
HIGH / RAPID 
ABSORPTION 


The degree of visualization you may expect from an oral diagnostic 
agent is directly related to its absorption index, and to its selective 
elimination in the bile by the liver. 

An ingested dose of OrasiLex is maximally and rapidly absorbed 
from the small intestine. Peak blood levels are attained in 1 to 2 hours, 
as shown by radioisotope studies.^? Thus, ORABILEX delivers more 
opacifying iodine to the gallbladder and ducts for distinctly better 


visualization with minimal intestinal residue. 3-8 

ORABILEX provides a more certain diagnosis with less toxicity and 
fewer side effects. 

1, Lasser, E. C., et al: J. Nuclear Med. 2: 79 (April) 1960. 2. Sachs, M.: Personal communication. 
3. Whitehouse, W. M., and Fink, J. E., Jr.: Univ. Michigan Med. Bull. 25: 238 (July ) 1959. 4. Morgan, 
L. A., and Parks, R. E.: Radiology 74: 438-441, 1960. 5. O’Laco, J. P.. and Wilcox, W. A.: 
Wisconsin Med. J., 59: 249 (April) 1960. 6. Reeves, R. J.: Am. J. Roentgenol., Rad. Ther. and 


Nuclear Med., 83: 843 (May) 1960. 7. Farrell, T. E., and Weldon, W. V.: Southern Med. J., 54: 54 
(Jan.) 1961. 8. Tatelman, M., and Steel, W. B.: J. Michigan State Med. Soc., 60: 357 (March) 1961. 
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THE CONTRAST MEDIUM OF CHOICE bunamiody] sodium 


uu? M. A DEVELOPMENT OF GUERBET LABORATORIES, 
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«QUE TO HIGH/RAPID ABSORPTION 


Fewer repeats... because the reliability of Ona- 
BILEX as a diagnostic medium is such that non-visu- 
alization usually indicates the presence of hepatic 
or biliary disease (unless disorders of the small in- 
testine interfere with absorption). Fewer repeats 
mean greater economy. 


DUE TO HIGH/RAPID ABSORPTION 
No need for double-triple dosage... because a sin- 
gle 4.5 Gm. (6 capsule) dose of OnaBirEx provides 
more opacifying material for distinctly better visu- 
alization. Should non-visualization occur and the 
physician wish to secure his findings, one addition- 
al 4.5 Gm. dose may be given for re-examination 
the following day. 


DUE TO HIGH/RAPID ABSORPTION 





EEE 
A HOUSE SERVING THE RADIOLOGIST 


LIPIODOLS*, ..ieiozsw as multi-purpose diagnostic 
ETHIODOL", 5.45223 low viscosity contrast medium 
i VISCIODOL®. . . contrast medium for bronchography 
ORABILEX'"...... oral cholecvstographic medium 


COLO-BAR'" ... .ready-to-eat gallbladder evacuant 


E. Fougera & Company, Inc. Hicksville, Long Island, N. Y. 


M. 
S In Canada: Bell-Craig Pharmaceuticals, Toronto 2B, Ontario 


GRADUATE TECHNICIAN 
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Top technological assistance is yours in the person 
of the Ansco Man! Giving you the benefit of his 
expert skill backed by the long and the complete 
experience of ANSCO itself, the Ansco Man will 
be glad to help you with any technical problem. 
When you talk with him, ask him about the 
comparative results which prove the outstanding 
superiority of Ansco High-Speed Film! 
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From initial positioning, right through the most complex examinations, you will 
find that the Monarch helps vou shorten examination time . . . lets you process 
patients faster with noticeably less effort. In every operatmg detail, Monarch 
expresses today’s highest standards for a well-planned, well-Cesigned installation. 

One example of the features you can select to increase your efficiency is the 
power-driven "elide-top." It extends a full 20” at each e table, dramatically 
simplifying such procedures as vertical fluoroscopy, ang > positioning — even 
the transferring of patients from hospital carts, 

This and other Monarch features are discussed in the following pages. But 
the proof of Monarch’s superiority is in the handling. Contact your General Electric 


representative. He'll be happy to 
ELECTRIC 


make arrangements for you to see G E N E R 
and try a Monarch in your area. 
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LORETTO HOSPITAL, CHICAGO, ILLINOIS 

. where a G-E Monarch diagnostic table fills the need for 
a table that must handle a broad range of radiological applica- 
tions. ‘‘Glide-top’’ feature is particularly valuable in raising 
smaller patients to comfortable viewing heights. Patient re- 
mains at ease with smooth, steady table-top action. 


YOUR CHOICE OF TUBE HANGERS 

. . . for a perfect match with your exact require- 

ments. Two versatile models, offering bilateral 

overhead travel and full-room coverage. Counter- « 
balanced action provides for smooth handling, 

easy positioning. Cable systems are designed 

for interference-free operation. 





FULL-CIRCLE ACCESSIBILITY 

. makes the Monarch exceptionally versatile 
and easy to work with. Compact motor-drive 
housing offers greater convenience for consulta- 
tion and patient transfer. Combination of fluoro- 
scopic screen travel and electric-powered ‘‘glide- 
top" give you additional patient coverage. 
Through the full 180° of angulation — from verti- 
cal to horizontal stop to 90* Trendelenburg — 
the table provides a true and convenient "island" 
facility for both radiologist and consultant. 





SOLID STABILITY WITHOUT BULK 












. Supports even the heavy patient with table 

top extended. The sturdy steel framework of the 

Monarch gives rigid support . . . virtually elim- 

inates vibration caused by other table compo- 

nents to maintain superior results in all your 

int... work. A multiple-pivot system and smooth motor 
| action give added stability. 
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... light at your fingertips! 


Monarch offers you a choice of three models for 
spot-filming and fluoroscopic viewing. All of 
these superior spot-film devices for the Monarch 
are precision-engineered, easy-to-handle feather- 
weights. All of them will accept either metal 
or rubber 8x10 and 10x 12 cassettes. Two 
models feature optimum phototiming. All three 
offer a host of other advantages. 

There's automatic cassette delivery and re- 
turn, and automatic exposure sequencing. In 
addition to the conventional foot switch, twin 
parallel: wired exposure controls — one on the 
spot-film device steering handle, one on the 
cassette-release handle — allow elective trigger- 
ing with either hand. The cassette ejector is 
easily operable with the gloved hand. 

And if the Monarch offers ease for spot- 
filming, it offers superb control for fluoroscopic 
viewing. An optional remote kvp control on the 


fluoroscopic tower lets you vary penetration 
directly, instantly, any time you choose, Fluor- 
oscopic exposure time is monitored by preset- 
üng a handy fluoro-timer dial on the tower. 
These are just some of the features that make 
a Monarch diagnostic x-ray table worth consid- 
ering. This is the table you can use all day, 
processing patients on a full appointment sched- 
ule, and still not feel physically "worn out." 
And the Monarch can be tailored to mect your 
exact needs, since many additional features 
are optionally available. Contact your local G-E 
representative for more information, or write 
directly to X-Ray Department, General Electric 
Co., Milwaukee 1, Wis. Ask for Pub. A-11. 


GENERAL ELECTRIC 








Exclusive Distritu 


utors: LOW X-RAY CORPORATION, 1 n Mew York i3, N, Y. 
Other Offices: 2304 Sawtelle Blvd., Los Angeles 64, Calif. * 5984 Armour Cirele N.E., Atlanta 8, Georgia 
21 Texas * 6611 Na. Lincoln Ave., Chicago $5, Hing 


7307 Ard more Street, Houston 
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DELINEATE RADIATION FIELDS WITH FISHER'S NEW 
POTSAID-IRIE'" DOSIMETER Simulate irradiated anatomy from 
ready-to-mix Fisher Potsaid-Irie Chemical Dosimeter Formulation. Exposure to 
ionizing radiation—X rays, gammas, alpha or beta radiation—immediately turns 
the pale yellow compound to red. Density of the formulation approximates that of 
human tissue. Color intensity is proportional to amount of radiation absorbed; 
depth of color change shows extent of penetration; colored area delineates extent 
of irradiation. Result: a three-dimensional picture of relative absorbed dose in a 
solid radiation detector. The low-cost Fisher formulation was developed at Massa- 
chusetts General Hospital. For more details, call your Fisher branch; or write 
Fisher Scientific Company. 156 Fisher Building, Pittsburgh 19, Pa. X-220 


Phantom response to treatment field for 
carcinoma of the right antrum. 


Central axis dose build up through five 
portals from Cobalt 60 teletherapy unit. 


cre FISHER SCIENTIFIC 


World’s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 


Boston s» Chicago ^* Fort Worth +. Houston * New York » Odessa, Texas 
Philadelphia ^* Pittsburgh e St. Louis e Washington e Montreal * Toronto 
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, Telepaque®“*...has enabled us to take one of the giant steps forward...” 
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* Telepaque 


Telepaque (brand of iopanoic acid), trademark reg. U.S. Pat Off. 


excellent diagnostic accuracy 
(98.1 per cent in 1207 examinations’) 


administration convenient and economical 


X-ray examination simple and rapid; 
repeat study rarely required 


high safety margin; side effects 
few and invariably mild 
visualization always satisfactory 
in normal patients 
diseased gallbladder virtually never 
fully opacified 
faint visualization diagnostically 
significant 


high percentage of good and excellent 
cholecystograms 


detection of both radiolucent and 
radiopaque stones assured 


bile ducts generally delineated 
gallbladder function undisturbed 


speed and completeness of gallbladder 
emptying revealed 


gallbladder function (concentrating 
ability) better demonstrated than 
with intravenous agents 


fluoroscopy for spot films facilitated 
diagnosis of unusual abnormalities 
more frequent 


How Supplied: Tablets of 500 mg., envelopes of 6 tab- 
lets, boxes of 5 and 25 envelopes; also bottles of 500. 


1. Whitehouse, W. M.: lopanoic acid, Ann. New York Acad. 
Sc. 78:809, July 2, 1959. 2. Baker, H. L., Jr., and Hodgson, 
J. R.: Further studies on the accuracy of oral cholecystog- 
raphy, Radiology 74:239, Feb. 1960. 


superior oral cholecystography and cholangiography 


(}[Jiith nop LABORATORIES, NEW YORK 18, N.Y. 


E. *cre pgrescribin:s be sure to consult Winthrop's literature for information abcut dosage, possible side effects and contraindications. 
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TATIONARY X-RAY GRIDS 


e Superfine—133 lines per inch 
e Microline—80 lines per inch 
e Fineline—60 lines per inch 
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POTTER-BUCKYS 


e Recipromatic Buckys 
e Bantam Bucky 
e Bucky Grids 






X-RAY TIMERS 


e Radiographic Timers 
e Radiation Therapy Timers 


COOH H HTH OOHRS EEE HETERO H HERERO EEE HERD EDD ERE "692095 


HUGH H. YOUNG UROLOGICAL 
X-RAY TABLE 


LIEBEL-FLARSHEIM COMPAN 


DIVISION OF RITTER COMPANY INC, 
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Uses HUNT GRAPHIDONE®, a new developing agent 
which improves tonal scale and brings out the ultimate 
in film speed. 


Produces Cine films with great clarity due to its ex- 
tremely low fog level, even after high temperature 
processing. 


Films processed in HUNT LIQUID X-RAY DEVELOPER are 
less subject to change with accidental temperature varia- 
tions. This is an additional advantage in reproducing 
Cine film and X-Ray sheet film of more constant density. 
HUNT RAPID LIQUID X-RAY FIXER fixes films faster and 
hardens thoroughly. This high capacity companion prod- 
uct maintains clearing and fixing speed at high level 
during lifetime of the bath. 






LIQUID 
X-RAY 







LIQUID 
X-RAY 
DEVELOPER 







PHILIP A. HUNT COMPANY 


Palisades Park, New Jersey * Branches in Principal Cities 
PHILIP A. HUNT COMPANY (CANADA) LTD., TORONTO 





XXV 


The FLEXRAY 250 KV 


Constant Potential 
Apparatus for Deep 
Radiation Therapy 





Provides a radiation output 
both in quantity, as ex- 
pressed in Half Value Layer, 
and quality, as expressed in 
roentgens per minute, which 
greatly exceeds the output 
of other types of X-Ray ra- 
diation therapy apparatus. 


We will be pleased to send 
you an 8-page brochure giv- 
ing complete information 
about the FLEXRAY 250. 
Write us today. 












The FLEXRAY tube stand and tube head mount provides extreme 
flexibility and ease in adjusting the X-Ray port to any desired angu- 
lation or position. Fine Sos its of the position and angulation 
of the port, for intre-body work, are achieved by vernier controls 
giving precise, finger-touch movement in these adjustments. 


Any type treatment ‘able or stretcher ma ty be used and positioned 
directly. beneath the tube head (can be readily seen by observing 
the photograph of this unit). Ample height adjustment is provided 
for treatment distances of up to 80cm with the beam pointed directly 
downward. Adjustab/e or fixed cones are available to suit individual 
needs, 


"Standard's" more than 30 years of experience in building Constant 
Potential Therapy Apparatus enables us to offer an installation 
which provides many years of trouble free operation at the lowest 
possible maintenance and operating costs. Our experience has taught 
us what should be avoided, and the proper construction to employ, 
so that maximum X-Ray tube and valve tube life can be realized. 


For those who have a limited budget to provide radiation therapy, 
the FLEXRAY 250 is the inenediate answer. 


/ X-RAY COMPANY 


paa tram 


1932 N. BURLING STREET, CHICAGO 14, ILLINOIS 





DIAGNOSIS OF PERNICIOUS ANEMIA 
WITH RADIOCOBALT VITAMIN B: 








Nuclear-Chicago offers a choice of three well 
scintillation detectors for use in pernicious ane- 
mia studies. The DS-202 has a two inch crystal, 
the DS-302 has a three inch crystal with 2149" 
diameter well, and the DS-303 has a three inch 





crystal with 114” diameter well. Each of these 
detectors is designed so that the large plastic 
bottie containing urine can be placed directlv on 
the surface of the crystal. Shown is the DS-209 
Well Detector with 132B Scaler/Spectrometer. 


DIAGNOSIS OF PERNICIOUS ANEMIA 
WITH RADIOCOBALT VITAMIN Bi» 


Vitamin Biz is absorbed from the gastroin- 
testinal tract in the presence of an intrinsic 
factor elaborated by the gastric mucosa. 
The absorption may be followed after the oral 
administration of radiocobalt labelled vitamin 
by estimation of the unabsorbed radioactivity 
in the feces, by measuring the appearance of 
radioactivity in the liver which acts as a tem- 
porary storage site after absorption, or by the 
method introduced by Schilling in which the 
liver uptake is blocked by parenteral admin- 
istration of a large dose of unlabelled vitamin 
Bi» and collecting the urine for 24 hours. In 
this case the labelled vitamin absorbed from 
the intestinal tract is promptly excreted in 
the urine. 


In the patient with pernicious anemia, lack 
of intrinsic factor prevents normal absorp- 
tion from the gastrointestinal tract. Following 
subtotal gastrectomy the absorption of vita- 
min B,, may be as low as in pernicious 
anemia. The administration of a dose of potent 
intrinsic factor prepared from hog's stomach 
will increase the absorption in subsequent 


tests in these two types of patients. In sprue, 
the absorption of vitamin Bi» is low and there 
is no improvement on administering intrinsic 
factor. 

The amount of vitamin Bis» absorbed during 
the test with the radiocobalt labelled form 
depends on the weight of the vitamin given. 
In general there is an increase in the percent 
absorption as the dose is lowered. With doses 
of the order of 0.5 micrograms of vitamin Bi», 
the patients with pernicious anemia excrete 
less than 7 percent of the administered dose 
in the urine in 24 hours. Administration of a 
potent intrinsic-factor preparation along with 
the labelled vitamin will increase the level of 
urinary excretion to more than 10 percent. 
Normal individuals excrete more than 10 per- 
cent of the administered dose in 24 hours. 


The test is valuable in studies of patients with 
anemia and neurologic disorders resembling 
combined cord degeneration. It may be used 
even during treatment of the patient with 
vitamin Bi» since this will not influence ab- 
sorption of the vitamin administered orally. 


TYPICAL PROCEDURE 


T. 


10. 


11. 


The patient should be in an overnight 
fasting state. 


. Administer 0.5 microcuries of Co-60 


labelled vitamin Bi» by mouth in 30 ml. 
of solution. Rinse the cup in which the 
dose was administered several times and 
have the patient drink the washes. 


. The patient is given 1 milligram of non- 


radioactive vitamin Bi» subcutaneously 
or intramuscularly within 1 hour after 
administration of the oral dose. 


. The patient may eat a breakfast of orange 


juice, toast and coffee 2 hours after the 
oral Bi» is given. 


. The patient is instructed to collect all 


urine excreted during the 24 hours fol- 
lowing the administration of the labelled 
vitamin. 


. Measure the 24-hour urine volume and 


transfer one liter to a standard 1-liter 
polyethylene bottle with a screw cap. If 
the 24-hour volume is less than 1 liter, 
dilute to 1 liter before transferring to 
the bottle. 


. Position the bottle on the crystal of a well 


scintillation detector, and count. 


. Measure a second sample of the Co-60 


labelled Bi» administered to the patient 
into a liter volumetric flask and dilute to 
1 liter with water. Measure 100 ml. of the 
diluted standard into a second standard 
polyethylene screw-cap bottle and dilute 
to 1 liter with water. This represents 10 
percent of the dose administered diluted 
to the standard volume of 1 liter. 


. Position the standard on a crystal of the 


well scintillation detector and measure 
the activity. 


Measure background with a water-filled 
polyethylene bottle positioned on the top 
of the well detector. 


Calculate the percent excretion by the 
formula: 


Excretion (in %) = 
U x 10 (cpm in urine — background) 


cpm in standard — background 
where U = 
liters of urine collected in 24 hours 





Excellent geometry and high sensitivity is pro- 
vided by the DS-303 Well Scintillation Detector. 
The polyethylene bottle rests directly on the 3” 
well crystal. Model 132B Scaler/Spectrometer is 
used with the well detector. Additional shielding 
can be obtained by closing the lid of the detector. 
Bottles up to 54%" diameter can be inserted and 
removed without raising the lid. 


RESULTS 


Normal individuals excrete more than 10 per- 
cent of the administered dose of radioactivity 
in the urine in 24 hours. In pernicious anemia 
and sprue, the urinary excretion is less than 
7 percent. Administration of a potent intrinsic 
factor in subsequent tests increases the excre- 
tion in the pernicious anemia patient to nor- 
mal. There is little effect in excretion in sprue. 


In severely impaired kidney function the 
excretion may be sufficiently reduced to in- 
validate the test. 
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NUCLEAR-CHICAGO SYSTEMS FOR IN-VIVO NUCLEAR MEDICINE 





Nuclear-Chicago's extensive line enables the 
clinician to choose a system specifically designed 
to meet his needs and budget. Shown above are 
three complete systems for thyroid uptake meas- 
urements and similar applications. 


Photograph A illustrates a basic system which 
combines the 181B Decade Scaler, DS-101 Scin- 
tillation Detector, and the SA1 Detector Stand. 
A second arm and detector can be added to the 
stand for conversion to kidney function studies 
as in photograph D. 


A more versatile single-detector system is shown 
in photograph B. Here the DS-201 two inch 
crystal Detector is mounted on the SA2 Detector 
Stand which provides a shelf for the 132B Scaler/ 
Spectrometer or other clinical scaler. 


Nuclear-Chicago's most versatile in-vivo system 
(C) includes the DS-301 three inch crystal De- 
tector and 132B Scaler/Spectrometer for thyroid 
uptake measurements. Two additional arms and 
probe detectors, two ratemeters, and two re- 
corders are provided for kidney function studies. 





Nuclear-Chicago's basic kidney function sys- 
tem is shown in photograph D. It consists of 
two DS-101 Detectors, two 1620BS Ratemeters, 
two R1000A Chart Recorders, and the SAI 
Stand equipped with a second arm. A more ver- 
satile system is shown in photograph E. Here 
the 1710 Stand is used instead of the SA1. A 
motor in the center column automatically raises 
or lowers the arms to the desired position. This 
system can be expanded as the needs of the lab- 
oratory increase. An instrument rack and third 
arm can be added as shown in photograph C. 


Nuclear-Chicago offers the most advanced sys- 
tem commercially available for scanning body 
areas for radioisotope concentrations. The 1705 
Dual Scanner shown in photograph F with the 
DS-301 Scintillation Detector and 132B Scaler/ 


Spectrometer provides both printed and photo- 
graphic records of the distribution of radioiso- 
topes in body organs. The 1705 has been suc- 
cessfully used in brain, kidney, thyroid, and 
liver scanning. The system can be used in thy- 
roid uptake measurements by merely changing 
collimators. 

Complete descriptions of instruments shown 
here can be obtained by writing for General 
Catalog S. 


nuclear-chicago 
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Model HRZ-10 
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"DOUBLE FOCUS 

DOUBLE FOCUS 

KL FOCAL SPOTS SUPER IMPOSED 
? TARGET ANGLES 





CORPORATION 





1023 SOUTH PUSHECK ROAD e BELLWOOD, ILLINOIS 
Telephones; Bellwood: Linden 7-9535 * Chicago: COlumbus 1-6931 










SIEMENS 


UNIVERSAL 
PLANIGRAPH 





Single-section and simultaneous multisection radiography 
with the patient in any position 


Aimed body-section radiographs of standing, recumbent and obliquely positioned patients. Easy 
setting by motor drive. 


simultaneous multisection radiography (visualization of severa! body layers with a single exposure). 
Visualization of thin as well as thick layers. 
Depth of object to be radiographed can be determined before the body-section radiograph is made. 


Four different travel speeds for selecting the most suitable pianigraphic exposure time, Exposure 
times as short as 0.5 sec are attainable. 


Normal radiography with the x-ray beam vertical or cblique to the patient. 
No grid shadows due to built-in Catepult Bucky stereo-radiography (on request). 


Optional, variable focus-film distance for normal radicgraphy with Catapul: Bucky. 


SIEMENS NEW YORK INC., EMPIRE STATE BLDG., NEW YORK 1, N.Y. 
CONSOLIDATED X-RAY SUPPLIES CO. LTD., MONTREAL-GUE, 


FORD 


\ 


X-RAY FILM 


78 FILMS FOLDER WHAPPED 
LI 


411384 340904x - CHEMO FRA n4 


14x17 358-432. 





Ilford Red Seal X-ray film is interna- 
tionally recognized for its high speed, 
exposure latitude and consistency. The 
speed of Red Seal permits techniques 
that minimize patient motion and 
make possible a marked reduction in 
exposure. Its latitude practically elimi- 
nates re-takes. It is easily processed in 
automatic processing equipment; it re- 
sists improper handling and adverse 
darkroom conditions. 

Supplied folder-wrapped in all stand- 
ard sizes in 25 and 75 sheet boxes, and 
interleaved in larger sizes in the Red 
Seal Economy Pack of 300 sheets. 


ILFORD 





These superb new screens are the ulti- 
mate in the field. T'wice the speed of 
"Standard" screens in the 40 to 150 KV 
range, Ilford Fast Tungstate Screens 
provide higher definition than most 
screens with only half the speed. They 
dramatically reduce static encountered 
when loading and unloading cassettes, 
and have a tough, thin supercoating 
which resists stains and abrasions. 

If you have not been entirely satis- 
fied with conventional intensifying 
screens, we invite a trial of this excep- 
tional product. 


j LFO B D í N C For further information on Ilford 

" X-ray products, contact your reg- 

37 West 65th Street, New York 23, N.Y ular dealer in X-ray supplies. 
? , . B 


IN CANADA: Canadian distributors for Ilford Limited, 
London: W. E. Booth Co. Limited, 12 Mercer St., Toronto 2B. 
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CLY -T 


PLASTIC, DISPOSABLE, SANITARY ENEMA TIPS 
INCREASED PRODUCTION 


has lowered our costs 
NEW PRICE LIST 


























Per Box 10's 100's 15 x 100 30 x 100 
$1.00 $6.00 $5.50 $5.00 
Per Box Per Box 


In these days of a keen awareness of the hazards 
of cross-infection — "disposability" has become 

of paramount importance. CLY-TIPS are used once 
and discarded. They save valuable time formerly 
required for cleaning and sterilizing. REGULAR 
The new reduced prices on CLY-TIPS now make the 
cost factor negligible in providing protection so 


desirous in this area of patient care. 


Anatomically correct head functions to assure 
retention and prevent leakage or premature release 


of enema solution. 


MEDIUM SIZE 


AVAILABLE IN 2 SIZES 
MULTIPLY-PERFORATED TO ASSURE UNINTERRUPTED FLOW 


B E L L- C R A | G 5 ! N C ü Individually packaged 


270 LAFAYETTE ST., NEW YORK 12 in polyethylene bags. 
In Canada: J. R. Gilbert, Ltd., Toronto 9 





High opacification... Hytrast is an aqueous suspension contain- 
ing 50% w/v of combined iodine in the form of two new iodine- 
bearing compounds. Optimal contrast with sharper delineation of 

segmental bronchi is achieved, thus contributing substantially to 
a more accurate differential diagnosis. 


Refined and uniform coating . . . The unusual adhesiveness of 
Hytrast tends to promote bronchial outlining rather than filling, 
providing for double contrast visualization. Unlike oil base media, 

Hytrast, by virtue of its aqueous vehicle, is miscible with bronchial 
secretion encouraging a uniform coating of the bronchial mucosa. 
No undue alveolarization... The viscosity of Hytrast is standard- 
ized at a level designed to permit easy flowability with adequate 
filling to the terminal bronchi without alveolar invasion. Alveolar- 
ization is negligible even under the stress of excessive coughing. 
Complete clearing in 2 to 7 days. . . Hytrast is rapidly elimina- 
ated from the lungs by post-bronchographic coughing, postural 
drainage, and absorption. 
Consult product brochure for complete information on adminis- 
tration, side effects, precautions, and contraindications. 


Hytrast is presented in 25 ml. vials containing 20 ml. of a sterile aqueous 
suspension containing 50% w/v of combined iodine as a mixture of 


N(2,3-propyldiol)-3,5-diiodopyridone-4 and 3,5-diiodopyridone-4. 


EGUELLENE- E. Fougera & Company, Inc., Hicksville, New York 


& 
NEW AQUEOUS BRONCHOGRAPHIC MEDIUM HYTRAST 


In buying 


X-ray 
equipment: 





How much do you really 


*EXACTLY SC . . . cost of the metal 


monogram. Because, actually your G-E x-ray invest- 
ment adds up to a remarkable value when you 


COMPARE TOTAL COST 


— Not just what it costs to buy... but what it 
costs to keep x-ray equipment going over the 
years. For a common thread running through 
everything General Electric produces is the 
determination not to leave customers out on a 
limb. Price-cutting has to take its “savings” 
from somewhere, and it’s no secret that help- 
after-installation often becomes an irresistible 
place to chop. 

But the truth is simply this: x-ray equip- 
ment isn’t something you install and forget. 
It's working equipment. Sometimes exposed 


to beatings beyond anything designers logically 
could foresee. And, because it IS working 
equipment, punished by countless daily stresses, 
owners lean on manufacturers for a hundred- 
anc-one things along the lines of service, tech- 
nical help and supplies. 


Aftermath of a "bargain" 


It's fair to say price buyers occasionally hit-it 
lucky and end up satisfied. On the other hand, 
"bargain equipment" frequently won't reveal 
Itself as a bad guess until “in and anchored 
down." Disrupted schedules and unexpected 
costs then become unavoidable...and the 
buver finds himself confronted with an exces- 
sive maintenance factor. 

Product quality will minimize service work 








ay for the name”: 


Iso seems pertinent to observe that 
As an example, G-E specifies the highest qual- General Electric outsells other x-ray equipment 
ity wound iron cores and polyester insulation — ... a pretty good testimonial to the value 
in its x-ray transformers... as extra safeguards 
to dependability under daily operating de- 
mands. Further, each transformer is evacuated, ec compare total cost 
dried and factory-filled to reduce contamina- 
tion. These and other standards of quality give 





to a greater degree than most people realize. point it 


Lain] 


General Electric x-ray transformers longer life TIME IS THE TRUE 
and greater reliability, evident in owner mainte- TEST OF G-E VALUE 


nance savings, 


Savings speak for themselves 


Time repeatedly demonstrates that General Progress [s Our Most Important Product 
Electric quality cost LESS in the long-run, a 


fact further borne out by G-E owners. Low G E N E R A L e FE LE CT R I C 


total cost permeates all G-E thinking. At this 
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a tradition of competence 


“Tt takes a long time to make a good x-ray man” is an expression commonly 
heard in our industry. We know it's true because we've been making 

them longer than anyone else... ever since Mr. Kelley and Mr. Koett 
started the x-ray industry in this country in 1900, 62 years ago. 


Pictured are Jerry Bell, Branch Manager; Sheldon Levy, Sales Engineer; 
and Lew Dulin, Serviceman, Class “A” from our Columbus Office discussing 
an installation. Their combined experience with Keleket is almost 50 years. 
They have among them college degrees in engineering, advanced technical 
school training, and factory school training which, together with their broad 
experience, gives them competence second to none in planning, installation, 
and maintenance of any x-ray facility, including an ultra modern one like 
this with image intensification, cine, and TV. 


In a nutshell, this team, typical of the Keleket organization, is capable of 
translating the advanced developments of modern radiological technology into 
practical applications in diagnosis. They would like the opportunity to tell 
you more about our fine new equipment; you might find their ideas helpful. 


KELEKET serves you through these offices — 


KELEKET BRANCH OFFICES 


Albany, N. Y.; Boston, Mass.; Buffalo, N. Y.; Chicago, Ill.; Cincinnati, Ohio; Cleveland, Ohio; 
Columbus, Ohio; Des Moines, lowa; Indianapolis, Ind.; Kansas City, Mo.; Louisville, Ky.; 
New York, N. Y.; Omaha, Nebr.; Philadelphia, Pa.; Pittsburgh, Pa.; Providence, R. L; 
Rochester, Minn.; Toledo, Ohio; Washington, D. C. 


KELEKET DEALERS 
Michigan, Detroit, 
The Evans-Sherratt Company 
Minnesota, Minneapolis, 
Hammer X-Ray Corporation 
Oregon, Portland, 






Alabama, Birmingham, 

P. & S, X-Ray Company, inc. 
Arkansas, Little Rock, 

Arkansas X-Ray & Surgical, Inc. 
California, Los Angeles, 


Keleket X-Ray Sales Co. of L. A. 
California, San Francisco, 

Pacific Silver X-Ray Co., Inc. 
Canada, Quebec, Montreal, 

RCA Victor Company, Ltd. 
Connecticut, New Haven, 

The Professional Equipment Co. 
Florida, Miami, Keleket X-Ray of Florida 
Georgia, Atlanta, The S. & H. X-Ray 

Company 
Hawaii, Honolulu, 

X-Ray and Medical Equipment, Inc. 
Kansas, Wichita, Coufal X-Ray Company 





Keleket X-Ray Corporation of Oregon 
Puerto Rico, Santurce, A. L. Tavarez 
Tenn., Memphis, Vogel X-Ray Company 
Tenn., Nashville, Southern Radiation 
Texas, Dallas, R. P. Kincheloe Company 
Texas, E! Paso, 

Southwestern Surgical Supply Company 
Washington, Seattle, 

Western X-Ray Company 
West Virginia, Wheeling, 

X-Ray Supply Company 
Wisconsin, Milwaukee, 

Barr X-Ray Company, Inc. 


A subsidiary of Laboratory for Electronics, Inc. 
1601 Trapelo Road, Waltham 54, Mass. 
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CONTINENTAL SP-325 Value Unprecedented 


other features, it incorporates a 1/60 second elec- 


A complete spot-film diagnostic unit, built along 
simple, efficient lines. 


When you invest in new X-ray equipment, your first 
consideration is reliability and next efficiency~—then 
cost, the effect on your capital. 


Look for the extra value in SP-325 ... the absolutely 
dependable construction, the precise engineering by 
Continental, This reliable equipment has many serv- 
ice-saving features . permanent, selenium recti- 
fiers, tube protection circuitry and ultra sensitive 
overload circuit breaker in addition to the many 
necessary operational advantages of modern auto- 
matic diagnostic apparatus, 


The Continental SP-325 has a 300 MA at 125 KVP 
PANELEX power unit with automatic spot film 
changeover circuitry that converts all settings in- 
cluding KVP, MA and timer. Also, along with many 


| jpm pan mm 


AU ut 


Bid atto: mni 
CONTINENTAL. X- 


1536 Clybourn Ave. 
Chicago 10, Illinois 


tronic impulse timer, independent Fluoroscopic 
KVP. MA and time controls and open rotor protec- 
live circuitry. 


The SPOT FLEX table is an extremely rigid, durable 
mechanism with powered. vertical-to-Trendelenberg 
tilting, counterbalanced «pot film device with electric 
locks for all mevements, three leaf collimating shut- 
ters, counterbalanced reciprocating bueky and 
shie l led bucky slot, 


The COURIEE floor to ceiling tubestand provides 
complete linear and rotary movements, all ball bear- 
ing mounted, with rigid locking mechanisms, There 
are lateral and vertical stereo shifts along with manv 
other operational advantages. 


Remember, if dis made by Continental X-ray Corpo- 
ration it's made right and at a reasonable price. 


Y CORPORATION 


68 Nassau St. 


New York 38, N. Y. 





lightning fast, radiation-sparing x-ray 
for procedures like these where SECONDS count 





TIBIA/FIBULA (WET CAST) HIP PINNING CATHETER LOCATION 


POLAROID -000x 


you see it In 10 seconds The new Polaroid 3000X Radiographic Packet is similar in speed and sim- 


plicity to the Polaroid Land films used for swift snapshots. It delivers a finished 
dry radiograph 10 seconds after exposure. 


yOU take it with 80% ess exposu FE The Polaroid 3000X Packet uses as little as 1/5 the 


exposure required for a conventional x-ray film: reduces radiation-dosage to 
patient by 80%. 


+ 
plenty of latitude, too There's ample exposure leeway in the new Polaroid 3000X: no need for hair- 


line technique factors. 





Polaroid packets, cassettes, and processors are now avail- 
able for immediate delivery. Call any local Picker office or 
write Picker X-Ray Corporation, White Plains, N.Y. 





POLAROIO® by Polaroid Corporation 


UNIT-STEP 
RADIOGRAPHY 


Simplification of Medical Radiog- 
raphy Through Manual and Auto- 
matic Use of an Exposure Value 
Scale (XVS) System and Standardi- 


zation 
B y 


GERHART S. SCHWARZ, M.D. 
Department of Radiology 
College of Physicians and Surgeons 
Columbia University 


Doctor Schwarz has developed 4 SYS- 
TEM | OF | UNIT | EXPOSURES 
WHICH GREATLY | SIMPLIFIES 
THE SETTING OF CORRECT EX- 
POSURE FACTORS IN MEDICAL 
RADIOGRAPHY. Not only is the 
finding and choice of the correct ex- 
posure setting—long the bane of 
radiologists and x-ray technicians. 
made easier and more definitive 


through this system, but actual 
setting of the controls of the x-ray 
machine is facilitated and made less 


subject to error. 


This book describes the system and 
gives OPERATING INSTRUCTIONS 
WHICH WILL ENABLE ANYONE 
TO USE IT ON CONVENTIONAL 
X-RAY APPARATUS, The unit sys- 
tem frees the operator from the need 
tables, wall 


of consulting charts, 


mathematical formulae or slide rules. 


Brief chapters on use of the unit 
system in Xerography and Rocnigen- 
cinematography will interest radiolo- 
gists who contemplate the use of these 
newer techniques, 

Publication date October 1961 

$8.75 240 pages 


44 lustrations 
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IONIZING 
RADIATION 


An Old Hazard in a 
New Era 





B y 


GEORGE TIEVSKY, M.D. 
Clinical Instructor in Radiology 
George Washington University 
School of Medicine 
Washingtoa, D.C. 


Provides the first really balanced and 


understandable account. of the ferz- 


ards of ionizing radiation. WM cien 
by a clinical radiologist in. consulza- 
tion. with eminent authorities in the 
fields of genetics, health phvs«s, 
radiation biology, aad nuclear medi- 
cine, it presents a factual appraisal 
of the problems faced by society from 
increasing amounts of environmertal 


radiation. 


La 


jf 


€ How serious « the hazard 


ionizing radiation? 


e What are the answers to ques- 
tions patients ask when referred 


for x-ray examination? 


e How can the physician using 
fluoroscopic or x-ray equipment 
minimize the risk to himsed— 


io his patients? 


e What are the facts concereng 


fallout. from nuclear weapons? 


subject which has been great w em- 
fused in the public mind by highly 
emotional opinions, widely contradic- 
tory statements, and sensational items 


in the public press. 


Publication dae March i062 


Avenue 
e Jllinois 


PUBLISHER 


You Il be interested 
also in these 

MW BOOKS tor 
roentgenologists 


* RADIOGRAPHY OF IN. 
FANTS AND CHILDREN 
by Donald B. Darling, Bos- 
ton Univ, With the tech- 
nical assistance of James M. 
Anthony, Children's. Hosp. 
of Pittsburgh. Pub. April 


tig 


ə» RADIODERMATITIS by 
Ervin Epstein, Highland- 
Alameda Co, Hosp., Calif. 
Pub. April '62 


* RADIATION THERAPY 
IN THE MANAGEMENT 
OF CANCERS OF THE 
ORAL CAVITY AND ORO- 
PHARYNX by Gilbert H, 
Fletcher and Wiliam S$. 
MacComb. Physics Section 
by Robert J. Shalek and 
Marilyn A. Stovall. Ail of 
the Univ. af Texas M. D. 
mor Institute, Pub. Jan. '02. 
408 pp. 346 iL, $16.50 


* RADIOGRAPHIC ATLAS 
OF SKELETAL DEVELOP- 
MENT OF THE FOOT 
AND ANKLE: A Standard 
of Reference by Normand 
L. Hoerr, S. Idell Pyle, and 
Carl C. Francis, all of Wesi- 
ern Reserve Univ. Pub. Jan. 
'62, 156 ppo 276 iL, $9.50 


+ A MANUAL FOR NU- 
CLEAR MEDICINE by E 
R. King and T. G. Mit- 
chell, beth of U. S. Navy. 
Pub. June '61, 416 pp., 143 
il, $13.50 


e THE RIGHTS AND RE. 
WARDS OF THE MEDI- 
CAL WITNESS AND 
MEDICAL AND DENTAL 
APPRAISER by Nils Nord- 
strom, Je, Binghamton, 
N.Y. Pub. April "be 


* THE FUNDAMENTALS 
OF X-RAY AND RADIUM 
PHYSICS (ird Ed.) by 
Joseph Selman, Univ. of 
Texas. Pub. Aug. ‘61, 384 
pp. 300 il, $9.50 


* INTRAVENOUS CHOL- 
ANGIOGRAPHY: A Con- 
cept of Interpretation by 
Robert E. Wise, The Lahey 
Clinic, Baston, Mass. Pub. 
April ‘62 
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ompression 
Device | 


Ureter Compression device consisting of belt 
with straps, anatomical shield of plexiglass, two 
rubber compression pads, manometer and rubber 
bulb pump... Cat. DFT/678. 


S C Hi C K X-R AY Available through 


company, inc. your local X-Ray Dealer 


444 NORTH LAKE SHORE DRIVE—CHICAGO 11, ILLINOIS 
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Here are just a few of the radiographic procedures 
that can be performed with CHESAPEAKE. It 
can be pesitioned at any angle for maximum 
patient coverage. Speeds patient flow. Smart 
styling. Minimum investment, Small space. In a 
word, VERSATILE. For more information: 
Westinghcuse Electric Corporation, X-ray De- 
partment, 2519 Wilkens Avenue, Baltimore 3, 
Md. You can be sure . . . if it’s Westinghouse. 
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SILICONE FOAM FOR EXAMINING 
HUMAN SIGMOID COLON* 


M.D., aud ALEXANDER R. MARGULIS, M.D.T 


ST. LOUIS, MISSOURI 


ISEASES of the sigmoid colon are 

dificult to diagnose when situated be- 
vond the range of the sigmoidoscope or 
when masked by superimposed bowel loops 
that cannot be separated roentgenographi- 
cally or fluoroscopicallv. For these reasons, 
roentgenologists have devised the double 
contrast enema, the use of diluted barium 
suspension and high-voltage techmique, the 
application of external bag compression and 
urinary bladder filling and the Chassard- 
Lapine, ceph alad-prone, and supine- ZO De 
lique projections. However, in spite of the 
ee of these techniques in de- 
tecting large lesions, thev are frequently un- 


reliable when small abnormalities are 
sought. This presentation concerns a new 


method specifically designed to clarity the 
character of sigmoid colon lesions which are 
otherwise indefinitely recognized or totally 
undiscerned (Fig. 1-11, inclusive). 

The persons selected for this study had 
roentgenographic or sigmoidoscopic find- 
ings suggestive or diagnostic of disease. 


Each then received an enema of radiopaque 
silicone elastomers introduced under fluoro- 
scopic control. A catalyst made the liquid 
polymerize within the lower colon in less 
than five minutes to form a soft, foamed 
mold which assumed the contour of the 
bowel and gave an accurate imprint of its 
mucosa. The mold was expelled and its sur- 
face inspected for irregularities. Adherent 
cells were washed free and examined micro- 
scopically. The technique is similar to that 
described earlier for surgical specimens and 
animals! 


COMPOSITION OF THE ENEMA 


The enema was a mixture of the follow- 
ing: 

Silastic RTF 502*—-a silicone rubber 
that is the basic structural component of 
the polymerized mold giving it strength 
and a surface capable of recording minute 
details. The molecule of this elastomer is a 


* Dow Corning Corporation, Midland, Michigan. 


* From the Department of Surgery, and the Edward Mallinckrodt Institute of Radiology,} Washington University School of Medi- 


cine. 


Sue sented at the Sixty-second Annual Meeting of the American. Roentgen Ray Society, Miami Beach, Florida, September 26—29, 
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with two of its valences filled with methyl groups and two filled with oxygen atoms. The heavy lines do not 
represent chemical bonds but are used to imply three dimensions. The straight chain is formed by several 
thousand such units with silicon and oxygen atoms alternating and short aliphatic radicals (mostly methyl 
of the silicone foam enema mixture. Crosslinking of the Silastic RTV £02 chains as well as of the Silastic 
()-3-0030 chains occurs during polymerization at intervals of several hundred units. The Silicone 200 fluid 
molecule does not polymerize. 
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Fic. 2. (4) A photograph of the equipment pres- 
ently used in performing the silicone foam enema 
The compressed air tank of the industrial 
sealant gun is placed on the side table. The dis- 


posable plastic i filled with the silicone 











cartridge 
foam enema mixture is attached to the Foley 
catheter. (B) Closeup of the equipment described. 








veral thousand alternate 
side 


straight chain of se 

silicon and oxygen atoms with 

branches of short aliphatic radic: 

dominantly methyl groups) (Fig. L 
Silastic 9-3-0030" thi 








~a silicone rubber that 





is the intumescent of the mold giving 1t : 
spongy structure and the capability to ex- 
pand into small crevices during poly- 
merization. This foaming elastomer is 





similar in molecular pattern to Silastic 
RTV zo2 except for hydrogen atoms re- 


acing some of the methyl side groups. 
- , is 





Four tenths mole of hvdrogen gas is re- 
eased as 100 gm. of this compound is poly- 


merized. 
Silicone Fluid 200* (20 centistokes) 


silicone diluent that lessens the viscosity of 
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the prepolymerized liquid and softens the 
polymerized mold. The molecule of this 
fluid is similar to Silastic RTV 502 but 
does not polymerize. 

















Stannous Octoate*-—an oxidizing agent 
which polymerizes both the structur: 


rubber and the intumescent by crosslinking 
methyl radicals. 


These ingredients were mixed to the fol- 
owing proportions: 


Silastic RTV s02............30 per cent by weight 











)-3-0030............30 per cent by weight 
Fuid 200 (20 €s.).. ..40 per cent by weight 


Stannous octoate............2 ml 
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Mold of a normal rectum and sigmoid. This 


Pig... g 
is the first mold obtained in a human being. (Re- 
produced with permission from the Surgical 
Forum, 1961, 72, 310, of the American College of 


Surgeons.) 

















Fic. 4. (4) Mold of the rectum and sigmoid of a ir old boy. The arrow points to the impression o£ a 
polyp. The dark color of the imprint is due to blood ‘ocalized to this impression, This study ruled out 
other polyps suspected in the sigmoid. (2) The supine anteroposterior roentgenogram of the pelvis in the 
same patient. This and a lateral roentgenogram are routinely obtained after administration of the silicone 
foam enema. The silicone foam mixture is more opaque during administration and becomes less opaque 
as gas bubbles form during polymerization. (C) Imprint of a 1 cm. po vpof the sigmoid colon (arrow with x) 
in a sixty-six year old woman, Next to the imprint is the resected polyp (arrow). (D) Imprint of a rectal 


polyp in another patient which was overlooked at the first sigmoid scopic examination, 
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Fic. s. Study of a polypoid carcinoma of the sigmoid in an eighty-one year old woman. (4) The silicone 
foam mold showing the imprint of the carcinoma to good advantage. (B) A spot film exposed during the 
conventional barium enema examination fails to demonstrate the lesion, Other films of the same study 


vnm. rys 


were not diagnostic of the lesion either. (C) The anteroposterior supine roentgenogram obtained at the 


completion of the silicone foam enema. 


(hypaque! or urokon?) were dissolved in 20 
ml. of tap water and added to the silicone 
mixture prior to the addition of stannous 
octoate. 


ADMINISTRATION OF THE ENEMA 


Those persons selected for examination 
were given two successive cleansing enemas 


A 


Fleet? or Travad!) and allowed to expel the 


Winthrop Laboratories, New York, New York. 
Mallinckrodt Chemical Works, St. Louis, Missouri. 


C, P. Fleet, Lynchburg, Virginia. 
Baxter Laboratories, Morton Grove, Illinois. 





contents of their distal bowel. They were 
then placed on a fluoroscopic table in the 
Sim's position and a Foley catheter 
(Bardex®) was introduced into the rectum. 
The balloon was inflated with approxi- 
mately 100 cc. of air and slight traction 
made on the catheter to assure its secure 
position. The patients were rolled to the 
supine position and the fluoroscopic screen 
'as moved to the pelvis. 








Galen B. Cook 


polypoid car- 
cinoma of the distal sigmoid in an elderly man. 
G1) A photograph of the polyp following resection 
of ihe bowel. (B) The imprint produced by the 
lesion in the silicone mold. This lesion could be 
seen through the sigmoidoscope but was not seen 


Fic. 6. Demonstration of a fungating 


on the roentgenograms of a conventional barium 


enema examination. 


The catalyst was added to the enema 
mixture and stirred thoroughly for ten 
seconds. The mixture was then poured into 
à disposable cartridge of an industrial 
sealant gun? and introduced through the 
catheter with a pressure of between five 
and ten pounds of air per square inch. Dur- 


ing influx, the course of the advancing 
radiopaque silicone mixture was observed 


on the fluorosc cope. 

Five minutes after giving the enema, an 
anteroposterior and late al roentgenogram 
of the pelvis was made. These roentgeno- 
grams were examined and the Folev balloon 
was collapsed and the catheter removed. 


ê Semco Sales and Service, Inc., Inglewood, California. 
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RECOVERY GF THE ENEMA 


Five tenths milhliter of neostigmine was 
acministerec subcutaneously unless con- 
traindicated and the patients were placed 
upon a bedpan. Most of the individuals ex- 
i the entire mold within five minutes 

vthout pain. The molds were then ex- 


ini for irregularities and adherent 
mucus and debris. Sus spicious areas were 


irrigated with so ml. of lactated Ringer's 
solution which was collected and sent to 
the Barnes s Cytologic Laboratory 
The molds were then washed with deter- 
gent, dried ind ho ographed. Afterwards, 
they were packaged and stored, constitut- 
ing a permanent record of the individuals’ 
lower colons. 


RESULTS 

This study was designed primarily to 
evaluate the efficacy and safety of the 
silicone foam enema. Consequently, many 
of the individuals examined had colonic 
lesions which were readily diagnosable bv 
existing roe ntgenographic methods. Actu- 
ally, in some cases the disease was readily 
seen through b DE nien Other 
persons, however, had roentgenographic 
signs of disease which were at most, very 
A few individuals were ex- 

because thev had had rectal 


inconsplcuotis, 
amined only 
or sigmoid poly ps removed and had been 





Material 
8o patients 87 procedures 
49 males--3: females 
f. 


Age range: 6 to 88 vears; 18 patients over 70. 


Findings 
Polyp resected.. TUM ed Aen AS E H1 
l'oly ponat resected iade sa ves t des 3 
Adenocarcinoma, ilius. "no er Pee p 
Ll 3m phosdr God ous eese abet e svn tp tton I 
Chronic ulcerative colitis........00....... 4 
IJ VEFÜCUIOS Ss tice edu hs Re Oe eee ere ee 3 
Diverticulos:s and diverticulitis. |... b 
Imprints from extrinsic masses........... 2 
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Fic. 7. Study of a carcinoma of the sigmoid in a fifty-eight year old woman. (,4) A roentgenogram of a double 
contrast enema examination showing the lesion (arrow). (5) The silicone foam mold showing the almost 
completely encircling lesion. The overhanging margin of the carcinoma is brought out well. The diameter 
of the mold proximal to the lesion is 4 cm. The width of the channel in the middle of the lesion is 1.1 cm. 
(C) A photograph of the carcinoma following resection of the bowel. (D) Well differentiated carcinoma 











cells obtained from saline washings of the mold after spontaneous passage 


~+ 















aminations. mas, diverticulosis, diverticulitis, ulcera- 
women. Their ages extended from six to to adhe 

- luminal compression by Bloomer’s shelf 
eighty. were found to be free of surface defect and 


recently found not to have any colonic le- pedunculated polyps, ulcerated, po vpotd, 
sion on conventional roentgenographic ex- annular and partially obstructing carcino- 
Zightv persons were examined; 31 were tive colitis, and intra uminal narrowing due 
sions, anastomotic scars and extra- 

eightv-eight vears. Eighteen were seventy 
years old or older; of these, six were over (Table 1). In severa instances the molds 
The molds showed deformities which normal in contour when made in persons in 
were interpreted as imprints of sessile and whom the roentgenog 'aphic or sigmoido- 


640 





Galen B. Cook and Alexander R. Margulis 


APRIL, 1962 


Vic. 8. GJ) A prone anteroposterior pre-evacuation roentgenogram of a conventional barium enema exami- 
nation, (8) A silicone foam mold showing a carcinoma of the sigmoid colon in a seventy-two year old 
male. The distal part of the mold was evacuated by the patient fifteen minutes following administration. 
The proximal part was evacuated sixteen hours later and is stained by fecal pigment. The fragments 

could be fitted easily, 


scopic examinations were suggestive but 
not diagnostic of abnormality. 

Cytologic examinations were made of the 
cells washed from the immediate area of the 
surface defects of thirty-five molds. The 
cytologic examinations of the washings 


Li 
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CYTOLOGIC STUDIES ON WASHINGS FROM 
SILICONE FOAM MOLDS 





a Nera nem mne er E 


+ 


Cytologic Diagnosis 


Histologic | 
Diagnosis | 


Suspicious Atypi- 
Posi- for cal 
tive Carcinoma Cells 


Tenues em mene ore em mme emen tarteetan genet matat i ine menem memet he snenftvednlimen aaron ste eim EEA ane setten eee ut empties qi IAZA ARIS AM Hest cernit Rita tsi mer EAEE L AAAA Pr 


Nega- 
tive 
Adenocarcinoma! 9 : 
No Carcinoma | o Oo 2 21 

* One case with positive washings had a noninvasive carcinama 
in a sessile polyp, 


from the molds of 13 persons bearing 
colonic carcinomas. were reported bv the 
cytologists as follows: "suspicious of car- 
cinoma or positive" in 12 of them (Table 
15. The cytologists knew nothing about 
these patients so as not to bias their inter- 
pretations. No false positive diagnoses have 
been made so far. To date, there is no evi- 
dence that false negative interpretations 
have been made. 

Forty-seven persons expelled the molds 
painlessly and within fifteen minutes of ad- 
ministration. Seventy-four persons expelled 
the molds painlessly and within thirty-six 
hours after examination. Of the 80 patients, 
šo received neostigmine. 

Six persons were unable to expel the mold 
spontaneously. Four were anxious and re- 
quested removal of the mold within twenty- 
tour hours. Only two were unable to pass 
the molds within fortv-eight hours. The 
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Fic. 9. Study of a large poly 
9 : 


b 


showing the mold in the rec 
enema examination. (C) 
stration was easily 
of the mold. 


molds were removed from them simplv and 
safelv using onlv a gloved finger. Because 
this polv mer is a soft foam, the remo 
the retained mold was simpler than the re- 
moval of impacted feces. The broken frag- 
ments of the mold were then easilv re- 
ssembled anc an interpretation tuli be 
made. In three patients part of the mold 
was lost because thev forgot to use the bed- 
pan. 

Although the majoritv of the molds had 
few or no artifactual defects, some had 
artifacts consisting of large poc ckets. These 
defects, of course, mas sked a portion of the 
Man surface Te 11). These defects 
were due to gas (flatus); such gas collec- 


mS 


ral of 


'poid carcinoma of the rectum in a fifty-nine year old man, (£) A roentgenogram 
um. (5) A lateral roentgenogram of the rectum obtained during the barium 
The irregular imprint of the large polypoid lesion in the silicone mold. The admini- 
controlled under fluoroscopic guide. (D) Carcinoma cells obtained by saline washings 


tions exist in barium enemas but their 
masking effects are obviated on the post- 
evacuation roentgenogram bv the inclu- 
sion of tannic acid in the barium sulfate sus- 
pension. When large artifacts were found 
near or over the region suspected of harbor- 
ing a lesion, the silicone foam enema was 
repeated with the patient's position altered. 





DISCUSSION 


This method for recording intraluminal 
lesions of the sigmoid colon by means of a 
mold is simple and reliable. So far it 22 not 
been harmful in any case. Pain is not e 
perienced during the administration nor 
polymerization of the mold. A sensation of 
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E colon. (C) À roentgenogram of the 


on in a patent suffering from an acute 


Fic. ro. C4 and B) Molds of two patients with diverticulitis of us 
sigmoid colon and (D) a mold of the sigmoid 


exacerbation of chronic ulcerative colitis. 
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vertently, a cast was made of the colon from 
the mid-transverse to the anus. Even this 
mold was passed without difficulty. It is 
possible that the method may be eventually 
found to be applicable for the examination 
of the whole colon. Should such be the case, 
the molds would be subject to multiple 
fracturing; nevertheless, the pieces could be 
neatly reassembled in proper order and 
position. 

Segments which remain in the bowel 
longer than twelve hours are stained a deep 
brown. This discoloration does not inter- 
fere with interpretation (Fig. 8). 

Currently, we are trying to find ways of 
eliminating the air-pocket artifacts. 

Soon a compact, disposable unit of sili- 
cone foam will be available for general clini- 
cal use. | 


SUMMARY 


The results of 87 experiences with the 
silicone foam enema as a method of ex- 
amination of the rectum and the sigmoid 
colon are presented. The method consists of 
injecting rectally a radiopaque mixture con- 
taining silicone elastomers which poly- 
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merize at room temperature, take the shape 
of and imprint the mucosal detail. The 
elastic mold is usually evacuated spontane- 
ously. Any part or all of the mold 1s wash- 
able with saline solution, and the washings 
constitute a good medium for a specifically 
localizable cytologic examination. 

Based on observations on 87 examina- 
tions of 80 human beings, the method is re- 
markably reliable for the study of the distal 
colon and rectum. 

Galen B. Cook, M.D. 

Mallinckrodt Institute of Radiology 
Washington University School of Medicine 
St. Louis, Missouri 

We are greatly indebted to Dr. Harlan Spjut, 
Associate Professor of Surgical Pathology for his 
interpretation of the cytologic examinations 
reported here and for his help and encourage- 
ment. 
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HE execution of the barium enema 
examination 1s one of the most difficult 
d of the radiologist. When pron 


to the detecon gf c | but ave 
done improperly, the results may be mis- 
leading. Welin, u using double contrast 
enema studies, found that in all patients 
examined 9.8 per cent had polvps, 81 per 
cent of which measured less than 1 cm. in 
diameter. Of the polvps resected, 18.5 per 
cent were malignant and 39.5 per cent 
were considered as precancerous on histo- 
logic examination. It 1s remarkable that 
such a crude method of investigation of an 
organ that normally contains a consider- 
able amount of feces may reveal so much 
information. 

It is evident that to obtain optimum 
results (1) the colon must be completely 
iis of a aoe matter, be the con- 


entire hus of she colons on at least one 
roentgenogram, and (3) the roentgen beam 
must be of sufficient intensity to penetrate 
the colon filled with contrast material. In 
observing the roentgenograms from this 
and many other institutions it was obvious 
that some of these conditions, particularly 
(1) and (2), were frequently not met. 


EQUIPMENT 


Previously it has been shown that, dur- 
ing the barium enema examination, rectal 
contents can pass in retrograde fashion into 
the enema tube to produce contamina- 
tion? Occasionally, after completion of 
the procedure, feces are noted in the enema 
can. 

The usual practice of replacing the enema 
tip or tubing for each patient does not 


prevent cross-contamination. The danger of 


infection. persists despite substitution. of 
enema tips and the use of equipment 
cleansed with soap and water. Three solu- 
tons to the problem of contamination are 
possible: (1) sterilization of equipment in 
an autoclave after each enema. This process 
is expensive, time-consuming, and requires 
a sterilizer of sufficient size to accommodate 
an enema can; (2) a valve in the tube or 
enema tip to prevent reflux or diffusion of 
the bacteria when the valve is open and 
the flow temporarily stopped. The valve 
must be sterilizable or of a cost to warrant 
cisposal. An attempt is being made to fabri- 
cate a disposable, inexpensive plastic valve 
that attaches to a firm disposable enema 
tip; and (3) an inexpensive, disposable unit, 
consisting of an enema reservoir, tube, and 
tip. This is the most practical solution. 

At present, we are routinely using a dis- 
posable plastic bag, tube, and tip, made to 
our specifications, which has proved most 
satisfactory (Fig. 1) The same unit is used 
for both cleansing and barium enema 
examination, and is then discarded. The 
bag is graduated at 1,500 and 2,000 cc. and 
holds 2,300 cc. of fluid. It is translucent and 

the level of the liquid can be seen in the 
duoroscopv room so that, if necessary, 
quid mav be added. A zipper closure at the 
top of the bag prevents spillage. The bag 
may be agitated for mixing, or compressed 
when a more rapid flow 1s desired. The tube 
measures 6 feet in length and 3 inch in in- 
ternal diameter. The firm plastic tip has an 
expanded perforated end. We no longer 
hesitate to siphon the contents of the rec- 
tum and sigmoid bv lowering the bag be. 
low the level of the patient's rectum, since 
the possibility of contaminating other pa- 
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tients from the enema can has been elimi- 
nated (Fig. 27. With the disposable unit, 
this procedure i is frequentlv used after the 
completion of a double contrast enema 
studv, at which time the patient 1s placed 
in an erect position to allow the excess 
barium suspension to settle in the rectum. 
With viscous suspensions that do not flow 
readily, the enema tube is cut and the ex- 
cess barium suspension aspirated with a 
large svringe. 

A simple device for introducing air into 
the colon during the examination consists 
of an insufflation bulb with an air-release 
valve and a plastic tube approximately 2 to 
3 feet long with a No. 18 needle at its end. 
The needle is inserted into the lumen of the 

enema tube just below the point where the 
| 


tube has been clamped, and gas is in- 


AT 


sufflated in the usual manner (Fig. 3). The 





Fic. 2, Colonic fecal residue or excess contrast 
medium can be siphoned off by placing the plastic 
LM 
enema bag below the level of the patient's rectum. 
With the use of dis sposab ble enema units, the pos- 
sibility of contaminating subsequent patients no 
onger exists, 


enemas 





Fic. 1. The disposable enema unit, consisting of a 
plastic bag, tube, and tip, which is used for both — Fic. 3. A simple device for introducing air into the 
clysodrast cleansing and subsequent enemas with colon during and/or alternating with the barium 


contrast material, enema. 
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narrow caliber of the needle acts as a valve, 
reducing the reflux of barium, and the long 
tube traps any barium that may have 
passed through the needle. The bulb is 
sterilized should contamination occur. 

When it is necessary to use an inflatable 
retention catheter, the bulb of the enema 
tip is cut off with scissers and the remain- 
ing part of the tube is inserted into the 
catheter. 


PREPARATION OF THE COLON 


In the detection of polyps, one of the 
most important requisites Is the pre- 
liminary cleansing of the colon. All the 
feces, oil droplets, and as much as possible 
of the mucus and gas must be removed. 
Formerlv, with the usual preparation of a 
twenty-four hour clear liquid diet and 
ounces of castor oll preceding the examina- 
tion, residue in the colon often interfered 
with the interpretation of roentgenograms. 
Preliminary plain water enemas were 
abandoned because, in many instances, the 
water was not completely expelled and 
tended to dilute the barium introduced. 

Within recent vears, several cathartics 
have been recommended as substitutes for 
castor oil (dulcolax,? roentenj? x-prep,* and 
others). In the articles advocating their 
use, however, results showing good prep- 


to 


aration occurred in only 64 per cent of 


examinations with x-prep,? 73.8 per cent 
with roenten," and 64 p cent with dul. 
colax.* Kener and Taati® stated that the 
results with castor oil and preliminary 
water enemas were unsatisfactory in nearly 
one-third of the patients examined. These 
studies are not comparable as it has not 
been possible to define che criteria for satis- 
factory cleansing. The methods of deter- 
mining the extent of cleansing vary, some 
authors using plain roentgenograms and 
estimating the amount of gas and feces, 
others using barium enemas and estimating 
the amount of feces, gas, and oil droplets. 
According to Kohler and Tahti, the most 
? Dulcolax (Geigy) 


3 Roenten (Brayton) 
t X-Prep (Gray) 
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effective evacuation resulted from tablets 
and suppositories of metalax? (the same 
preparation as duleclax) but in the same re- 
port thev indicated that clvsodrast was 
used prior to any double contrast enema. 
We have tried duleolax tablets and sup- 
positories in various doses and have found 
them to be mfertor to castor oil. 
Andrén, F g, 

with clysodeast® as a cleansing enema in- 
stigated our investigation of this sub- 
stance. Clysodrast is a combination of 
1:5 3p. of aadi ne (pyridyl- 

-meth iane with 2.< gm. tannic acid to in- 
crease Its SC i The effective agent in 
clvsodrast 3s a nonirritant which stimu- 
lates the musculature to contract. In addi- 
tion, tannic acid serves to favorably influ- 
ence mies aaa 1 um sulfate on the 


colon. i annic po is an astringent and 
tends to precipitate mucus and the protein 
of the superficial layers of the mucosa. It 
thus reduces the amount of secretion of 
mucus and inhibits the absorption of sub- 
stances from the coton. To supplement this 
action, 1 mg. of stropine may be given 
orally. The concentration of tannic acid 
ceconninenaed for cibos and barium 
enemas varies from o.& per cent to 3 per 
cent, whereas in the oa soliton we 
use, it is 0.25 per cent. 

Welin and Brahme” reported no adverse 
reactions in patients with ulcerative colitis 
or other inflammatory process in whom 

clvsodrast was used. We have administered 
it in many such patients and noted no com- 
plications. Tannic acid in a 2 per cent solu- 
tion has been used in enemas to treat 
ulcerative colitis, since 1t reduces diarrhea 
and controls symptoms.’ 

Errors in the literature have resulted in 
confusion of lavema? (veripaque) with 
clvsodrast.7?79 The two drugs are totally 
dissimilar. The recommended dosage of the 
active agent in lavema (3,3- bis (4-hydroxy- 
phenyl) oxindole) s from 6 to 13 times as 

* Metalax ‘Star, Tampere, Finland) 


8 Clysodrast (A. B, Ferrosan, Malmö, Sweden) 
7 Lavema (Wiathrop) 
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great as that of clysodrast. In our trials of 
lavema in the recommended dosage as a 
preparatory enema, many adverse side 
reactions and considerable spasm of the 
colon occurred. Barnhard and Crow? 
claimed that the use of distilled rather than 
tap water to dissolve lavema prevented the 
adverse reactions. They did not advise 
lavema, however, in routine preparatory 
procedures for barium enema examination 
because of the resultant poor mucosal de- 
tail on roentgenograms. 


EVALUATION OF THE RESULTS 


Clysodrast enemas were given im- 
mediately preceding the barium enema ex- 
amination. If a large quantity of feces was 
expelled into the toilet, indicating poor pre- 
liminary preparation, the clysodrast enema 
was repeated. The initial preparation of the 
patient consisted of a twenty-four hour 
clear liquid diet and a cathartic of 2 ounces 
of castor oil or 4 ounces of neoloid, or dul- 
colax in the amount of 15 or 25 mg. 

Table 1 compares the results using differ- 
ent cathartics followed by clysodrast 
enemas of various concentrations in 500 
consecutive unselected patients. The pa- 
tients represent both sexes, ranging in age 
from eight to eighty-four years. The results, 
regardless of the preliminary preparation, 
were usually satisfactory. Even in 41 pa- 
tients who had had no preliminary cathartic 
or special diet, the cleansing was judged 


Tase I 


COLONIC PREPARATION USING CLYSODRAST 
ENEMAS IN VARIOUS CONCENTRATIONS 





‘Preparation a No. of Results 
Day Prior to  Clyso- 9 ———————————— 

the Clysodrast drast Satis- Not Satis- 

Enema Enemas factory factory 

Castor oil, 2 oz. 189 176 13 (7%) 

Neoloid, 4 oz. 70 66 4 (6%) 
Dulcolax, 15 mg. 41 35 8 (20%) 
Dulcolax, 25 mg. 159 139 20 (13%) 
No preparation 41 34 7 (17920) 
500 448 | §2 (10%) 
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COLONIC PREPARATION USING 900 CC. OF A SOLUTION 
CONTAINING 2 PACKETS (5 gm.) CLYSODRAST 
IN I,§00 CC. WATER 


Preparationa No. of Results 
Day Prior to . Clyso- 
the Clysodrast drast Satis- Not Satis- 
Enema Enemas factory factory 
Castor oil, 20z. 82 26 7 (995) 
Neoloid, 4 oz. 32 31 1 (3%) 
Dulcolax, 25 mg. 71 65 6 (8%) 
185 171 14 (8%) 


adequate in 34. These results appear to be 
better than those obtained with 15 mg. of 
dulcolax followed by the clysodrast enema, 
but this is probably erroneous due to the 
small number of patients examined without 
preparation. The over-all results would ap- 
pear better than those in most published re- 
ports on the use of the cathartics alone. 
These impressions of results of preparation 
are subjective, however, and should not be 
compared to the impressions of others. 

In Table 11, 185 examinations are tabu- 
lated. This group of patients received a con- 
centration and quantity of clysodrast solu- 
tion considered to be a compromise between 
the dosage for adequate preparation and 
that for avoidance of spasm of the colon. 
Approximately 8 per cent of the 185 ex- 
aminations were considered unsatisfactory 
for one of the various reasons mentioned 
previously. This figure is a considerable im- 
provement over our earlier experience with- 
out the use of preparatory clysodrast 
enemas. 

The results following dulcolax appear to 
be as good as those following castor oil or 
neoloid? (which contains castor oil as the 
effective agent) provided that the cathartic 
is followed by an enema containing clyso- 
drast in adequate concentration. 

In the unsatisfactory examinations 
(Tables 1 and 11), in some patients the colon 
was not completely clean, in others gas was 
a problem, and, in a third group, spasm in- 


8 Neoloid (Lederle) 
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REACTIONS TO CLYSODRAST ENEMA 





Concentration No. of 


of Clysodrast Patients Reactions 
N E "n y ; rf 

5 gm. in T, §00 cc. 106 33 195) 
2.5 gm. m 1,500: ce, 12 1 (866) 
2.6 gm. in 1,000 CC. 135 I2 (9%) 
2.§ gm. In goo cc. 42 2 (655) 
2.5 gm. in. 750 cc. 20 1 (50) 

Sis est 


terfered with the procedure. Different radi- 
ologists, some more exacting than others, 
reviewed the roentgenozrams. The results 
given in the tables, however, are the 
evaluations that the average radiologist 
would make from these roentgenograms. 

To date we have given clysodrast enemas 
to more than 5,000 patients. The only side 
effect was cramping, which in a few pa- 
tients was associated with fainting. The 
side reactions tabulated in 315 examina- 
tions (Table 11) were, in general, propor- 
tional to both the amount of fluid intro- 
duced and the concentration of clvsodrast 
in solution. When used as recommended, !" 
§ gm. in 1,500 cc. of water, the incidence of 
cramping was 31 per cent and a consider- 
able amount of spasm was noted during the 
enema. One packet of clysodrast (2.5 gm.) 
dissolved 1n 900 cc. of water reduces the in- 
cidence of pain to about 5 per cent. How- 
ever, pain Is not ey ' à result of the 
clvsodrast, since, occasionally, patients ex- 
perience severe cramps with saline or plain 
water enemas, particularly if preceded by a 

cathartic, or if disease of the colon 1s pres- 
ent. In no case was discontinuance of the 
examination necessarv. 

From our experience, we conclude that 
the preliminary enema with clysodrast in a 
concentration of about 2.5 gm. in 1,000 cc. 
of water is a most useful procedure. That 
a clear liquid diet and purgative alone is 
not completely successful as a preliminary 
preparation is easily proved by observing 
the amount of fecal material expelled after 
the clysodrast enema in some cases. If fol- 
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lowed bv a clysodrast enema, the pre- 
liminary. preparation can consist of dul. 
colax. 

With the amount of clvsodrast recom- 
mended, spasm of the cecum following fill- 
inz and E may be noted. s 
eased of ae cecum as it t fills initially. 

The use ot clysodrast increases the tonus 
of the colon and ileocecal valve so that the 
caliber :s diminished and the tendency to 
reHux into the ileum is reduced. Since a 
flied ileum frequently interferes with sub- 
sequent examination of the sigmoid colon, 
the increased resistance to filling aids in the 
examination of the colon. Filling of the 
ileum, if desired, is sametimes accomplished 
by elevating the can to increase the pres- 
sure, or b m vanie di minutes or more 


er medium. W aiting a Ru the 
frequenev of spasm of the cecum. 


CONTEAST MEDIUM FOR BARIUM ENEMA 
EXAMINATION 


Barium sulfate has been prepared with 
many lisi ies to i RN oe 
to use mixtures or USP. b sulfate 
ard water, without adding a suspending 
agent. Most reports regarding stabilized 
suspensions discuss their use in examina- 
tions of the stomach and small intestine, 
ard in double contrast studies of the colon. 
It would appear that these stabilized sus- 
pensions are of particular importance in the 
barium enema study. The ordinary barium 
sulfate separates rapidly from the suspen- 
sion in water, even when stirred intermit- 
tently, and it is not agitated by peristalsis 
of the colon, as is the case in the stomach or 
small intestine. 

Studies were conducted to show the sedi- 
mentation rate of various preparations, 
both in paper cups end zz vivo. Suspensions 
of barium sulfate, barotrast,? baraloid,!? 
baridol,!! micropaque,” barium sulfate with 

* Barotrast iBarnes-Hind) 

? Baralo:d (Bell-Craig) 


3 Barido! (Pacife Chemical: 
? Micropaque (Picker) 
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. Roentgenograms of p aper cups containing four different contrast media taken (,7) fifteen minutes 
id (B) three hours after mixing with an electric blender. Barotrast (eft 


) maintained almost complete 


and uniform suspension. A surface layer of foam is present on micropaque ‘ef middle) of 1.5 cm., and on 
baraloid (right middle) of 3 mm. Barium sulfate and water (right) show marked ace. 
LEA i ( } 


rugar, and barium sulfate containing car- 
boxvmethvlcellulose were each used in the 
experiments. Each substance was mixed 
with water in such proportion that it con- 
tained approximately 
barium sulfate. An areometer? with the 
specific gravity reading set to “1,” gave the 
density preferred for the barium enema sus- 
pension, The manufacturers’ recommenda- 
tions for preparing the substances vary, but 
we found that mixing any of the prepara- 
tions with a high speed electric blender for 
thirty seconds was sufficient to produce the 
amount of stabilization characteristic for 
that substance. Tap water at approxi- 


mately room temperature was used since 
barium enema preparations at various 
temperatures had given the same results 
in our experience. 

Experimental Results (Vig. 4, £ and B). 


Barium sulfate and water d 
within a few minutes, forming 
barium sulfate at the bottom of the cup 
which increased over a period of time. 


n Ba-test Areometer (Philips Röntgen, Stockholm, Sweden) 


an equal amount of 


a laver of 


When barotrast was used, it formed a very 
thin radiopaque layer along the bottom 
surface of the cup with little further change 
over an extended period. Approximately 
the same results were obtained with micro- 
paque powder, although it showed foaming 
on the surface. (The liquid form of micro- 
paque, not commercially available in this 
country, does not foam.) Baraloid remained 
in suspension longer than the other prep- 


arations, with very little precipitation 
visible even after twenty-four hours. A 


thin surface laver of foam was present 
initially on the baraloid, persisting through- 
out the experiment. There was evidence of 
a meniscus extending up the wall of the cup. 
This capillary rise and undesirable foaming 
apparently resulted from diminished sur- 
face tension. The addition of 1 part of 
rugar to 10 parts of barium sulfate and 
water, with an areometer reading of "1," 

will diminish sedimentation, but this p 
aration, too, foams on the surface (see 
Addendum). 

In Vivo Results. In patients "Tw 





2 i 


6:0 Howard L. $ 





Fic. §. Lavermg of barum, water, and gas is seen 
in the lateral decubitus roentgenogram after a 


conventional enema with barium sulfate and water. 


routine barium enemas, the same phenome- 
non of sedimentation was demonstrated. 
Ordinary roentgenograms were supple- 
mented by views ‘obtained with a horizontal 
beam, with the patient in the erect or 
lateral decubitus position, With ordinary 
barium sulfate and water, roentgenograms 


showed lavering, , frequently with the gas 
lving supetiorly, the clear liquid inter- 
mediately, and the dense barium sulfate 


lowermost in the colon (Fig. 5). 
In patients examinec with stabilized sus- 
pensions, no lavering was seen. A small 


dense line about 1 mm. thick, immediately 





Fic. 


;», With the use of a stabilized barium suspen- 
sion, only minimal sedimentation is observed. The 
Pics nt layer of water seen here 1s not present 


in the lateral decubitus position. 
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adjacent to rhe mucosa in the lowest part of 
the colon, was present when barotrast was 


used (Fig. 6). 


On roestgenograms obtained in the con- 
ventional manner with a vertical beam, 





using a plain barium sulfate suspension, a 
clear zone is frequently seen adjacent to 


bot h wa ile 
hun ud arg 
brum s 
ologists as 


Pas 


(Fig. 7). It represents the clear 

is above p precipitated 

fate, interpreted by some radi- 

mucus. From these roentgeno- 
i 


US 
^ 





* 


grams, it js apparent that it is supernatant 
liquid and gas which occupies the upper 
If , of the lumen of the colon. A 
small polyp projecting into it, therefore, 
would net be detected. To demonstrate 
this, a plastic ball of tissue density was sus- 
pended in the upper third of cups contain- 
ing ordinary barium sulfate and water and 
barotrast and water, of equal density. In 
exposing the roentgenograms with a ver- 





pete 


bic. 7. Antereposterior roentgenogram after conven. 
tional enema with barium sulfate and water. The 
radiolucent zone Girraws) between the barium 
column and the colonic wall represents the clear 


zag above the precipitated barium sul- 
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Fic. 8. (4) The advantage of a stabilized suspension is apparent when a small plastic ball (polyp), of water 
i is suspended in a paper cup filled with barotrast (/eff) and a cup containing barium sulfate and 


water (right). 


(B, C and D) When exposed with a vertical beam, the ball can be seen only in the left paper 


cup ( (barotrast). Sedimentation in the right cup prevents notice ihle contrast between the plastic ball and 
the surrounding dilute supernatant fluid. It is of interest that the object is seen best when using higher 


kilovoltage (D). 


tical roentgen-rav beam, the plastic ball 
(polvp) was visible in the barotrast suspen- 
sion but not in the barium sulfate and 

water preparation (Fig. 8, /7-D). Also of 
interest was the increasing visibility of the 


plastic ball with increased penetration of 


the barium column which, in this instance, 

was achieved by raising ihe kilovoltage. 
Comment. Barium sulfate and water prep- 

arations, therefore, are not adequate for 


detecting small polvps in the upper part of 


the colon unless roentgenograms, both in 
the supine and prone positions, are ob- 
tained. Even then the colon may rotate so 
that the upper part of the colon does not be- 
come dependent when the prone position 1s 
changed to the supine. The necessity of ob- 
taining roentgenograms with sufficient 
penetration is clearly demonstrated. The 


structures behind the colon should be 
visible and, if two loops overlap, the 
roentgen-rav beam should penetrate both. 
High kilovoltage is best for these roent- 
genograms, althou gh, when obtained in this 
manner, thev are necessarily dark and some 
of -" details of dd structures are ob- 
Sosa o A — a 
Disadvantages of Stabilized Suspensions. 
The disadvantages with the use of stabi- 
lized suspensions are: (1) The preparation is 
more expensive. Barotrast, which is used in 
our department, costs approximately 10 to 
1$ cents more per patient, which repre- 
sents about 0.$ A cent of the total cost to 
the patient. (2) All of the stable suspensions 
tested were more viscous than ordinary 
barium sulfate and water. For this reason, 
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tubing of at least 5/16 inch in caliber ts de- 
sirable so that the introduction of the 
medium into the colon is not prolonged. 
The use of relatively dilute suspensions also 
facilitates the flow. (3) The stable suspen- 
sions, in general, adhere to the apparatus. 
The difficulty of cleaning the apparatus is 
overcome with the use of disposable enema 
units. (4) Early in our experience with 
barotrast, we were disappointed with the 
poor evacuation and with the poor detail of 
the mucosa that was obtained on roent- 
genograms after the patient had expelled 
the enema. 

Some of these disadvantages were par- 
tially obviated by using more diluted sus- 
pensions. Tannic acid in a low concentra- 
tion that had previously been satisfactory 
with ordinarv barium sulfate was tried but 
proved to be ineffective. With the concen- 
tration raised to from 0.8 to 1.0 per cent, 
however, good evacuation and mucosal de- 
tail were obtained. The action of tannic 
acid in coating intestinal mucosa remains 
poorly understood and many radiologists 
use it in varving amounts, guided by their 
experience in obtaining good evacuation. 
The use of tannic acid prevents the pres- 
ence of large amounts of barium that inter- 
fere with subsequent examinations. AL 
though intestinal cramps result from the 
addition to the enema of tannic acid in 
higher doses, we found no serious complica- 
tions reported in the literature. "Episodes 
of syncope, marked tetanic type contrac- 
tions of the colon, and dcm ' true 
temporarv shock" have been seen.' 


ROENTGEN TECHNIQUE 

With barotrast, coating of the mucosa on 
the postevacuation roentgenogram appears 
thinner than with barium sulfate and water 
because of the diminished precipitation. 
The mucosal pattern, however, is usually 
fine and feathery, and adequate for diag- 
nostic purposes. For diagnosis, we consider 
as most Important those roentgenograms 
made with the colon filled. This opinion is 
contrary to that of Christie ef a/.4 who de- 
tected go per cent of the polyps on post- 
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evacuation roentgenograms and onlv 10 per 
cent with the colons filled. Their roentgeno- 
grams with the colons filled were pr obaly 
not satisfactory according to present day 
standards. Our experience of detecting 
polvps 3 mm. in diameter is also contrary 
to their statement that lesions smaller than 
1 cm. were not apt to be seen. In the polyps 
detected M Welin, 81 per cent were less 
than 1 cm. in diameter. 

The EC of disease in the rectum 
and sigmoid colon is greater than in other 
parts of the colon. Of particular importance 
to radiologists is the large number of polv ps 
and neoplasr as in those regions. Special at- 
tention, therefore, should be directed to the 
eximiam pi cte rectum and sigmoid. 
Spot roentgenograms, preferably with high 
kilovoltage tor good penetration, and com- 
pression when possible, should be obtained. 

A single, large spot roentgenogram of the 
rectum and sigmoid i5 not as satisfactory as 
multiple small ones with the compression 
cone in place. Small roentgenograms can be 
obtained using different degrees of rotation 
to avoid ove -rlapping folds. The cone, in 
m to b i colon, lits 
e roentgen-ray 
Bu tra verses and. ee as a diaphragm, 
serves to ne E in aadi, 


quake que sity for Pc ing t the Semi but 
mav be underexposed on oblique projec- 
tions of the rectum or seit in un 

Even with extensive precautions, some 
gas invariably remains in the colon. It is 
frequently trapped in the sigmoid area, 
sometimes simulating polyps. Changing 
the position of the patient to an erect or 
semi-erect position may help in such cases. 
This movement causes the gas bubbles to 
rise into the curve of the rectosigmoid 
where they coalesce, or into the descending 
colon or splenic flexure, leaving the sigmoid 
relatively gas-free. Gas 1s frequently intro- 
duced into the colon during the cleansing or 
barium enema. This may be avoided by 
allowing the fluid to pass through the tube 
and enema tip inte a container before the 
tip is inserted into the rectum. If the tip is 
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held vertically, however, the fluid tends to 
run out of the tip and is replaced by gas. In 
this manner, as much as 4 to 5 cc. of gas 
may be introduced. By holding the enema 
tip in a horizontal position during the 
flushing, and by maintaining it as nearly 
as possible in this position when inserted 
into the rectum, the introduction of gas 
may be avoided. 


CONCLUSIONS 


Double contrast examination as the 
initial and routine roentgen investigation of 
the colon is not practical for most radiolo- 
gists. Improvement in technique for the 
conventional barium enema study is, there- 
fore, needed to diagnose small lesions in the 
lower intestinal tract. Complete prelimi- 
nary cleansing of the colon 1s essential. 

The barium enema examination in this 
institution is accomplished with the follow- 
ing preparation, equipment, and contrast 
medtum. 


I. Clear fluid diet for at least twenty- 
four hours prior to examination. 

2. Two ounces of castor oil at 6 P.M., 
and tap water enema on the evenings 
preceding examination. 


3. Cleansing enema in the Radiology De: 


partment just prior to examination, 
using a concentration of 2.5 gm. of 
clysodrast to 1,000 cc. of tap water 
and given by the nurse or nurse’s aide. 

4. Barium enema examination with 
freshly prepared barotrast and added 
tannic acid; density determined by 
areometer reading of “1.” 

5. Same plastic disposable enema equip- 
ment used for both clysodrast cleans- 
ing and subsequent barium enema in 
each patient. 


SUMMARY 


Cross contamination, produced by con- 
ventional enema equipment, is eliminated 
by the use of a disposable unit consisting of 
a plastic tip, tube, and bag. 

Excess barium contrast medium may be 
siphoned from the colon by holding the 
disposable enema bag at a point below the 


The Barium Enema Examination 
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level of the rectum without fear of con- 
taminating subsequent patients. If the bari- 
um suspension is viscous, the enema tube 
can be cut and barium aspirated with a 
large syringe. 

None of the cathartics available at the 
present time are completely satisfactory in 
eliminating all particulate matter and gas 
from the colon. An enema containing 
clysodrast, to supplement the usual prep- 
paration by cathartics and clear liquid diet, 
improves cleansing of the colon. The ad- 
vantages and disadvantages of the prepara- 
tion are discussed. 

The enema with plain barium sulfate and 
water is not satisfactory for the contrast 
study because of rapid sedimentation. 
Addition of stabilizing agents will prevent 
sedimentation. Several more or less stabi- 
lized suspensions are commercially available 
and some of these preparations are 
evaluated. 


Howard L. Steinbach, M.D. 
Department of Radiology 

University of California Medical Center 
San Francisco 22, California 


ADDENDUM 
Since this manuscript was submitted, 


Umbaryt C (Röhm & Haas, Darmstadt) 
and the liquid form of Micropaque (Da- 
mancy & Company Ltd., Ware, England) 
were also tested. Both showed the same 
characteristics as described for Barotrast. 
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THE DIAGNOSIS AND TREATMENT OF DILATATION 
OF THE COLON IN SEVERE ULCERATIVE COLITIS* 


A DIAGNOSTIC ROENTGEN SIGN 


By MANFRED SIMON, M.D., JEROME H. SHAPIRO, M.D., JULIUS G. PARKER, M.D., 
CLARENCE J. SCHEIN, M.D., and BERTHOLD WEINGARTEN, M.D. 


NEW YORK, NEW YORK 


HE prompt recognition of acute 
_ colonic dilatation during the course of 
ulcerative colitis is important because of its 
prognostic significance. Our own experi- 
ence leads us to believe that it 1s possible to 
diagnose this complication of the disease in 
its preperforative stage by the character- 
istic roentgen appearance confirming the 
clinical findings. This phase in ulcerative 
colitis is manifested clinically by toxicity, 
abdominal distention and tenderness, and 
may be confirmed roentgenographically. 

‘The first detailed description of this 
entity was given by Madison and Bargen’ 
in 1951. Following this paper, the entity 
was recognized more frequently and was 
subsequently described by Lumb e al. 
Roth eż al. and others (Table 1). 

The phase of colonic dilatation has usu- 
ally been described as ulcerative colitis, 
complicated by toxicity and abdominal 
tenderness. This entity of acute dilatation, 
however, is a separate and distinct com- 
plication requiring a different therapeutic 
approach from that employed during the 
other phases of ulcerative colitis. Roent- 
genographic examination of the abdomen 
without the use of contrast media can, we 
believe, provide correct diagnosis of this 
serious complication. Failure to recognize 
this entity results in a high mortality rate. 

The increasing awareness of this compli- 
cation of ulcerative colitis has been the re- 
sult of our experience with 7 such patients 
seen at Montefiore Hospital. Recognition 
of the earlier stages of the colonic dilatation 
has been possible because of the roentgen 


findings which will be described. 


REPORT OF CASES 


Casz 1. Patient J.E., Chart #104577 (6/8/59). 
'This was the third Montefiore Hospital admis- 
sion of a fifty-eight year old white male with an 
eight year history of left lower quadrant pain 
and a weight loss of 40 to ṣo pounds in the 
preceding four months. A diagnosis of ulcera- 
tive colitis was established by rectal biopsy and 
roentgenograms of the colon (Fig. 1, £ and B). 

Steroids had been given for the previous 
three months. Physical examination showed a 
moon-faced lethargic and chronically ill male. 
A thickened, enlarged, tender loop of bowel was 
palpated in the left lower quadrant. Bowel 
sounds were diminished. The temperature was 
102? F., hematocrit 34 per cent, white blood 
cell count 7,700, with a shift to the left and 
toxic granulations of the polymorphonuclear 
cells. Serum potassium was 5.2 mEq/L, and the 
other electrolytes were also normal. 

Despite six weeks of intensive medical 
therapy, including antibiotics, blood, ACTH, 
and prednisone, the left lower quadrant tender- 
ness did not subside. A subtotal colectomy and 
ileostomy were performed for a suspected and 
proved localized perforation. The resected 
colon demonstrated marked inflammation and 
pseudopolypoid formation. Granulation tissue 
encased the distal portion of the resected colon. 
Despite blood tranfusions, antibiotics, steroids, 
fluid and electrolyte replacement, the patient 
died on the eleventh postoperative day of E. 
coli peritonitis. Át postmortem examination, 
pulmonary emboli, thrombosis of the left 
popliteal vein, and a hemorrhagic infarct of the 
right lower lobe of the lung were also found. 


Comment, During the six weeks of inten- 
sive treatment with blood transfusions, 
steroids and antibiotics, the patient pre- 
sented all the clinical characteristics of 


* From the Division of Medicine, Department of Gastroenterology, the Division of Diagnostic Radiology and the Division of 


Surgery, Montefiore Hospital, New York, New York. 
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Fic. 1. Case 1. C4) Roentgenogram of the abdomen-- 
close-up view of the right upper abdomen. Moder- 


ate gaseous distention of the hepatic flexure of 


the colon with radiolucent stripe above the flexure., 
(B) Barum enema study demonstrating multiple 
deep ulcerations of the descending colon. 


dilatation of the colon. 

This was demonstrated by roentgeno- 
logic examinations of the abdomen, con- 
tinual signs of toxicity, and a left « Sure in 
the patient's white blood cell series. 

The unsuccessful medical management 
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followed by surgery, which probably ex- 
tended the peritonitis Into a generalized in- 
fection, eee in the patient’s death. 


Case n. Patient M.S., Chart #100351 
(19/23/¢g). This was the third Montefiore Hos: 
pital admission of a thirty-eight year old white 
female with or diarrhea, abdominal dis- 
tention and anorexia. The diagnosis of ulcera- 
tive colitis was ascatiliched by rectal biopsy 
barium 


ard enema examination seventeen 
months before this admission. Steroids had 
been given intermittently. Examination re- 


vealed markel tenderness and guarding of the 
lert lower quadrant with abdominal distention 
ard diminished bowel sounds. Her toxicity was 
manifested by fever, leukocytosis of 10,500 with 
a shift to rhe left and toxic granulations of the 
white blood cells. Porassium was 5.1 mEq/L. 
There was s temporary improvement with 
ACTH and methylprednisolone. Although the 
distention seemed to subside initially, it re- 
curred again with marked tenderness in the left 
lower quadrant (Fig. 2, Æ, B and C). 
Nr D ane Dc were a 


ti ion, : a t pen forative m tonitis was Sn Un. 


A hemorrhagic colon with acute ulcerations 
was found. The postoperative course was 


stormy, with development of a subphrenic 
abscess, oliguria, peritonitis and finally a lung 


abscess. Despite adequate amounts of steroids, 


electrolytes, blood transfusions, fluids, and 
surgical drainage: the patient died six weeks 


atter surgery. On postmortem examination, the 
patient was found to have a subdiaphragmatic 
abscess, a d ffuse organizing peritonitis and 
focal abscesses in the lung. E. co/i, Aerobacter 
aerogenes and Pseudomonas aeruginosa were cul- 
tured from the peritoneal cavity. 

Comment. The same course of events oc- 
curred in this as with the preceding patient. 
Delayed recognition of the perforative 
peritonitis prompted prolonged medical 
therapy. Subsequent surgery then turned a 
localized peritonitis into a generalized 
process. Death of the patient resulted from 
the peritonitis and multiple complications. 


Case iu. Patient H.M., Chart #57391 
(10/26/c9). This was the fourth Montefiore 
Hospital admission of a fort ty-six year old male 
with a two week history of bloody diarrhea, 


ard a twenty-five year history of abdominal 


VoL. 
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TABLE I 


EXPERIENCE WITH ACUTE DILATATION OF THE COLON IN ULCERATIVE COLITIS 





| Age | 
| Range | 





RUN PEEPRRPERERAEMPM POPE 


Duration. 
of | 





Lom 3 | No. of 
| Deaths 














! : | Disease Medical | Surgical | Steroids vors | 
E ere or ere NR ane Ee E SE nae, NONNE | 
|| |] a || 
| | | | Surgical | | | 
| | | : ————  — —À cubi l EEE EEEN | Messe taba | TRI RUNE » 
Madison and Bargen* | 1: | M p | myr. = oe - | — |] ee Oe o 
ld aoe Leu kien spei. | uuu er Ce EY | Rl ce ee oe Ld io err tee ae | iin-stdd rum estas D E RE a rU POSUI ade Ant | p eE ene slate cee SN dí 
| | | | "E OG | 
Lumb eż al? | 7 | sM | 20 | imo- 2 -— j C oW. d 5 
l 956 | 2 SO yr : 16 vr {I alive) f 1 | | 
| | TE 2 alive) | (1 alive) | | 
| | | , 6 | NE NM | 
Roth e al.” | 12 | 8M | 20- | Emos | o———— ee uu -9 | 3 
| | | | | (4 alive) G alive) | | 
| : C OPEN Mae Renee Il À———— ——— 
| | : (3 alive) | (2 alive) | 
Marshak e a7? | 16 | 4M tg mos, eee | | o————— TE 95 4 
1960 | piak ^ :-69 vf. | M yk h dp ov oca» a 
| | | | | (10 alive) | (10 alive) | | 
Peskin and Davis? | 9 | 3M | 18 libmo-|  — bo |o — 6 | 3 
1960 : | OF | HO yt. Tr. ; | 9 6 | | 
| | (r alive) | | (1 alive) | | 
Montefiore Hospital | 7 6 mo. | Fo DM € |l. € 4 


Į ue 
eA 

-— 

i 


1960 


25 yr. | | 6 | 6 


* One survivor died of peritonitis 6 months after recovery from the acute illness following colectomy. 


distress and intermittent bloody diarrhea. Con- 
tinuous therapy of small amounts of steroids 
was given for the seven months before this ad- 
mission. A barium enema study demonstrated 
findings of chronic ulcerative colitis (Fig. 3, 
A, B and C). Physical examination revealed a 
seriously ill patient with tachycardia, abdomi- 
nal distention, diffuse abdominal tenderness 
and virtually absent bowel sounds. Hematocrit 
was 29 per cent, white blood cell count 4,600, 
with a marked shift to the left and toxic 
granulations of the polymorphonuclears. 

A subtotal colectomy and ileostomy were per- 


formed three days later because of the persist- 
ence of the abdominal and laboratory findings. 
A dilated colon with perforation of the de- 
scending colon was found. The mucosa of the 
colon was replaced by small pseudopolyps and 
intervening areas of ulceration, with complete 
loss of normal mucosal pattern. The submucosa 
was heavily infiltrated by plasma cells, histio- 
cvtes and lymphocytes, and in some areas, the 
serosa was vascularized and infiltrated by the 
same cells. In spite of massive supportive 
therapy after operation, the patient died of 
peritonitis on the ninth postoperative day. At 
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postmortem, thrombophlebitis of the popliteal 
veins and inferior vena cava, bilateral pul- 
monary emboli and peritonitis were found. 


‘ed peritonitis ensued. 
the toxicity, abdominal dis- 
tion, roentgen findings of the abdomen 

Comment. 'This case varies from the pre- and left shift of the leukocytes were clue 
ceding 2 in that surgery was performed to the diagnosi ilatation of the colon 

















genesis of c 


promptly. However, in view of succeeding during an acute exacerbation of chronic 


events, the surgery probably was too ex- intermittent ulcerative colitis. 
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Iv. Patient P. 
'sg}. This sixty-one 

as admitted for the fi 
espa complaining of diarrhea. Similar epi- 
sodes of diarrhea and abdomina pain had oc- 
curred for five years before admission. The pa- 
tient lost 30 pouads in the month prior to his 
into Montefiore Hospital. Examination 
on admission revealed a blood pressure of 
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hrst time to Montefior 
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Fic. 3. Case 111. (4) Gaseous distention of the 
large bowel, most marked in the ascending 
and transverse colon. (B) Close-up scout 
roentgenogram of the left upper abdomen. 
Radiolucent stripe present between gas in 
the stomach (above) and splenic flexure of 
colon (below). (C) Bus enema studv. 

Ulcerative colitis with polypoid changes in 

transverse colon. 








F 





75 and a temperature of g8°F., with hypo- 
ac cn ve bowel sounds. À proctoscopic examination 
and a renografin study of the colon revealed 
changes of pos colitis. Hematocrit was 


40 per cent, white blood cell count was 4,600, 

















with a shift to the left. Potassium was ¢.4 
mEq/L, and the other electrolytes w also 
norma (Fig. 4, 4l and D). 

The patient was treated medically with 
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Fic. 4. Case iv. (4) Marked gaseous distention of the 
colon seen on a plain roentgenogram of the abdo- 
men. Radiolucent stripe below the distal trans- 
verse colon. (B) Barium enema study shows ulcer- 
ations and polypoid changes in the descending and 
sigmoid portions of the colon. 
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fluids and antibiotics. Within five days, ab- 
dominal distention, a alecrease in bowel sounds 
and rebound tenderness in both. lower quad- 
rants became apparent. Decompression by 
Miller-Abbotr tube and injections of ACTH 
produced no improvement. Upon exploration, 
the entire colon was found to be edematous and 
thickened. A subtotal colectomy and ileostomy 
were performed eighteen days after admission, 
The colon was involved by an ulcerating proc- 
ess, most marked in the transverse and de- 
scending colon, Microscopic examination. re- 


H 


vealed the classic piczure of ulcerative colitis. 


1959, icterus developed. The bleeding episode 
was considered most likely due to a gastric or a 
duodenal ulcer, though an erosion of the esopha- 
gus due to long term intubation could not be 
excluded. Twenty-four davs after the original 
surgery, an abdominal-perineal resection was 


rectal sturep. The patient's course 
was further complicated by multiple fecal 
fistulae and he died of peritonitis seventy-six 
days after admission. 

At postmortem examination, FE. coli, Staphy- 
fococcus albus haemoisticus and Proteus were 
cultured from the perrtoneal cavity. No ulcera- 
tion was noted in the stomach, esophagus or 
duodenum, 


Comment. This patient's course varies 
somewhat from the previously described 


"E 


The signs painted more toward an 


cases. 
acute pertoration. The death of this patient 
was due in part to the failure to recognize 
the implications of the colonic dilatation 
and possiblv to the too extensive surgerv, 
resulting in the development of the tatal 
diffuse peritonitis. 


Case v. Patient DSa Chart #85734 (11/187 
£6). This shirteen year old boy was admitted 
to Monrefiore Hospiral for the first time with 
an acute history of four to six weeks of bloody 
diarrhea and an 5 peund weight loss. A proc- 
toscopy revealed a ‘riable, hyperemic rectal 
mucosa, with multiple bleeding points. Barium 
enema examination demonstrated a narrowing 
of the rectum typical of ulcerative colitis. 
Five days after admission, he was started 
and mainrained on steroids. In the Fall of 19£7, 
the patient had a re-exacerbation of the colitis 
and was admitted to another hospital because 


Dilatation 
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Fig. 5. Case v. (4) Scout roentgenogram of abdomen. There is considerable gaseous distention of the trans- 
verse and descending portions of the colon. Radiolucent stripe is present above the hepatic flexure of the 
colon. (5) Close-up view of 4 showing radiolucent stripe above hepatic Bexure. Irregular gas outline of 
the upper wall cf the hepatic flexure due to polypoid changes in the mucosa. 


of severe abdominal distention with colonic 
dilatation. He was successfully treated with 
intravenous fluids, a Miller-Abbott tube and 
prednisone (Fig. 5, 7 and B). 


Comment. This patient was treated suc- 
cessfullv by lorg tube intubation, steroids, 
and other supportive therapy, permitting a 
successful colectomv at a later date. AI. 
though this patient was not so acutely ill as 
the preceding “our, the case demonstrates 
that treatment can be successful bv medical 
management even during the phase of 
colonic dilatation. 


Case vi. C.R., Chart #113719 (4/18/60). 
This sixty year old white male was admitted to 
Montefiore Hospital for the first time with a 
ten month history of waterv, bloodv bowel 
movements. Five weeks before this admission, 
he began to have severe epigastric pain. A 
gastrointestinal series six weeks before admis- 
sion revealed a small ulcer on the lesser curva- 
ture of the stomach. During this five week 
period, the diarrhea recurred, and he lost 4o 


pounds. There was a marked change in his 
personality. from that of an aggressive, hard. 
driving, extroverted businessman to an obse- 
quious, ingratiating, completely dependent 
person, On admission, blood pressure was 
110/80, temperature 99.6°F, and pulse 120. 
There was evidence of a marked weight loss 
and chronic illness. The abdomen was dif- 
fusely tender with somewhat hypoactive bowel 
sounds. Sigmoidoscopic examination revealed a 
friable, edematous, hemorrhagic, granular mu- 
cosa with pseudopolypoid formation, Hemato- 
crit on admission was 47 per cent, dropping to 
32 per cent within forty-eight hours after 
hydration. Serum potassium was 7.1 mEq/L. 
Steroid therapy was begun on admission and 
continued during the hospital stay. Forty- 
eight hours after admission, abdominal dis- 
tention was noted. Abdominal roentgenograms 
revealed subserosal air with the classic findings 
of ulcerative colitis on the plain roentgeno- 
grams (Fig. 6, ÆA, B and C). 

Three days after admission, an exterioriza- 
tion cecostomy was performed. For the next 
several days, the patient was maintained on 
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gastric aspiration and electrolyte replacement 
was determined from serum levels and losses 
In urine, cecostomy and gastric drainage. Six 
days after the original surgery, the patient was 
found to have marked abdominal distention 
and tympany, with absence of liver dullness. 
Roentgenograms revealed a huge amount of 
free air, with considerable gastric distention. 
o air was seen in the colon. At re-operation, 
a perforated gastric ulcer was sutured. The 
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Radiolucent stripe is seen medial 
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Comment. This particular case was recog- 
nized promptly as a pre-perforative peri- 
tonitis and was treated as such. 
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The rapid institution of surgery after an 
intensive brief trial of medical therapy, 
combined with a limited surgical procedure 
(cecostomy), probably enabled this patient 
to at least survive the acute illness. 

This patient made a good temporary re- 
covery and was re-admitted to Montefiore 
Hospital on January 3, 1961, for total 
colectomy, as further studies revealed 
marked colonic pathology. He had a six 
month interval of weight gain and relative 
well-being. Seven days after this elective 
surgery of total colectomy, he died from 
overwhelming peritonitis. 


Case vir. Patient J.R., Chart #116488 
(8/31/60). This was the second Montefiore 
Hospital admission of a twenty-nine year old 
housewife with the complaint of high fever and 
prostration. The patient had a six month his- 
tory of diarrhea, fever and abdominal cramps. 
The patient was admitted to this hospital early 
in August with a five day history of fever and 
diarrhea. However, stool and blood cultures 
were negative. She was treated with anti- 
biotics and ACTH with a resultant fall in tem- 
perature, and was discharged on a small main- 
tenance dose of prednisone. Shortly after her 
discharge, the fever recurred, prompting re- 
admission.. Examination revealed a tempera- 
ture of 106? F., a pulse of 130, and a distended, 
diffusely tender abdomen. Her hematocrit was 
32.5 per cent, with a white blood cell count of 
5,000 with a left shift. Barium enema examina- 
tion on admission revealed spasm of the entire 
large intestine, and multiple minute mucosal 
ulcerations. However, the distal sigmoid, 
colon, and rectum appeared to be fairly normal. 
In addition, there was backwash ileitis. The 
patient continued to have diarrhea accom- 
panied by occasional bloody stools. Sigmoid- 
oscopy revealed a granular mucosa. She was 
placed on intravenous ACTH. and on pred- 
nisone. On September 25, 1960, she developed 
severe, lower abdominal pain and a decrease 
in the number of bowel movements. Examina- 
tion of the abdomen revealed moderate disten- 
tion, with marked tenderness in the right 
lower quadrant and a suggestion of rebound 
tenderness. Roentgenograms of the abdomen 
now disclosed distention of the large bowel 
throughout, with a radiolucent stripe parallel- 
ing the colon. A cecostomy was performed on 
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September 25, 1960, following which the pa- 
tient improved and the abdomen became soft. 
Two or three weeks later, abdominal cramps 
and fever recurred. She also developed pyoder- 


.ma gangrenosum. In view of the failure to con- 


trol the disease by cecostomy alone, a subtotal 
colectomy and ileostomy were performed on 
November 4, 1960. | 

The pathologic specimen showed the ex- 
ternal surface of the bowel to be intact. The 
mucosa of both ileum and colon revealed large 
areas of ulceration alternating with areas of 
mucosal hyperplasia. Also noted were several 
small polypoid lesions which were felt to repre- 
sent pseudopolvps as seen in ulcerative colitis. 
The wall of the bowel appeared to be thickened 
and in some areas reached a thickness of 5 
cm. Sections through both lines of resection 
failed to reveal the ulcerations. The patient 
was continued on supportive medical treat- 
ment including steroids, gradually improved 
and was discharged. 


Comment. This particular case varies 
from all others in that the character of the 
disease was again somewhat different. The 
case probably fits into the so-called seg- 
mental type of colitis; however, the com- 
plications that were experienced were quite 
similar to those in patients with universal 
ulcerative colitis. In this patient, the ce- 
costomy accomplished the early decom- 
pression of the bowel and may have been 
a life-saving procedure. However, by it- 
self it was insufficient to arrest the disease; 
consequently, it became necessary to re- 
move the center of the infection which re- 
sided in the large bowel. Thus, this par- 
ticular case varies in 2 aspects: (1) in the 
extent and involvement of the diseased 
areas of the colon and (2) in the necessity 
of quickly following the cecostomy with a 
second more definitive procedure. 

It might be argued that cecostomy 
should not have been performed but that 
an immediate subtotal colectomy should 
have been done. The effects of performing 
an immediate, large surgical procedure in 
this particular case are speculative. How- 
ever, if our previous cases can be used as a 
guide then it seems likely that difficulty 
might have been encountered if the large 
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definitive procedure had been attempted 
immediately. 


RESULTS OF OBSERVATIONS 


The cases presented indicate that neither 
the age of the patient (fourteen to sixty-one 
years) nor the duration of ulcerative colitis 


(ten months to twenty-five years) was of 


significance. The more common features 
in patients with this complication of severe 
ulcerative colitis are: the presence of pert- 
toneal signs such as abdominal distention 
and tenderness, associated with toxicity 
and a shift to the left in the leukocyte 


series. It appears that this combination of 


events heralds an extension of the disease 
process into or through the muscular layers 
of the colon. The permeability of the bowel 
Is increased and its contractility is im- 
paired; colonic dilatation probably occurs 
because of loss of muscle tone and the asso- 
ciated peritonitis. The peritonitis i5 ascribed 
to increased mucosal permeability, a 
phenomenon referred to as "durchwan- 
derung” peritonitis. 

The grave prognostic signs of acute dila- 
tation of the colon in ulcerative colitis 
were not appreciated in our first 4 re- 
ported cases. The patients’ deaths were 
caused by prolonged and unsuccessful 
medical therapy, or a subsequent surgical 
procedure (subtotal colectomy) that was 
too extensive in the face of a localized peri- 
tonitis. 

At surgery, all were found to have per- 
forations with large pericolonic abscesses 
predominantly in the descending colon. 
Although these patients survived the im- 
mediate subtotal colectomy and ileostomy, 
they died at intervals ranging from nine to 
eighty-eight days postoperatively as a re- 
sult of overwhelming peritonitis and ac- 
companying complications. It came to be 
appreciated that the characteristic roent- 
gen finding and clinical picture indicated 
the presence of "durchwanderung" peri- 
tonitis as a prelude to the actual and acute 
anatomic perforation. These criteria were 
recognized in Cases vi and vir as indica- 
tions for imperative surgery. It was neces- 
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sary to re-explore ose patient's (C.R.) ab- 
domen because of a perforated gastric 


ulcer six days after. à decompressive e cecos- 
tomy had demonstrated a “durchwan- 


derung” peritonitis. At the second explora- 
tion, this peritonitis was no longer evident. 
It would appear that simple decompression 
ot the bowel restored its integrity, at least 
as far as permeability is concerned. 

All our patients received steroids in the 
pre-dilatation stage of the disease. One 
patient who received no steroids had dis- 
tention prior to the institution of steroids. 
T b acuteness of th 2 uns was not o 


ne. Wiese rk were LED 
Be at of E went p me OG any 


TE diarr d a our patients; ie won 
loss ranged from 30 to 40 pounds in a period 
of eight to twelve weeks. It is of interest 
that significant rectal bleeding was rarelv 
noted du ring the phase of acute dilatation. 
The severity of tke inflammatory process 
was indicated bv a marked shift to the left 
of the leukocyte series, with toxic granula- 
cons. Serum potassium levels were normal, 
but these levels do not necessarily reflect 
the total bodv potassium stores. 

In all cases, the-e was one constant fea- 
ture, the diagnostic roentgen sign as seen 
in the plam roentgenograms of the abdo- 
men. 


ROENTGEN FINDINGS 


Simple roentgenograms of the abdomen 
are of considerable importance in the roent- 
genographic diagnosis and evaluation of 
ulcerative colitis. ^ This type of examina- 
tion is innocuous and can be performed 
without risk even in the most seriously il] 


patients. Correct interpretation of the 
abdominal roentzenograms without the 


use of opaque contrast media frequently 
provides information indicating the extent, 
severity and complications of DP disease. 
The findings present prognostic implica- 
tions suggesting the therapeutic approach. 


In patients with ulcerative colitis and 
acute dilatation. of the colon, a barium 
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enema study may be contraindicated since 
destruction and thinning of the colonic wall 
could permit barium to enter the peri- 
toneal cavity. Even when performed, the 
poor mixing of the contrast medium and 
colonic gas and fluid often result in an un- 
satisfactory examination. 

Adequate roentgenograms of the ab- 
domen should be obtained in various posi- 
tions. Supine and prone positions are neces- 
sary to shift the location of gas and fluid 
within the intestine, especially in the colon. 
Horizontal beam, erect lateral decubitus 
and transabdcminal roentgenograms, al- 
though most valuable for the detection of 
free intraperitoneal gas and gas fluid levels, 
may improve the air contrast studies of the 
entire colon by shifting gas and fluid 
within the bowel. 

Small quantities of gas are usually pres- 
ent in segments of the normal colon and 
serve as a negative contrast substance. This 
outlines the normal haustral pattern of the 
colon, indicating the norma! bowel caliber. 
The normal colonic motility results in a 
varying gas pattern with intervals of time. 
Gas fluid levels are not encountered in a 
normal colon but occur following cleansing 
enemas and functional states with hyper- 
motility of the small intestine. The pericolic 
fat, seen as a radiolucent longitudinal 
stripe, outlines the outer wall of the colon. 
Thus, the bowel wall thickness can be meas- 
ured between the intraluminal gas and the 
pericolic fat. 

Changes in the gas pattern of the colon 
as seen on the plain roentgenogram of the 
abdomen commonly reflect the pathologic 
findings of ulcerative colitis. Fluid retained 
in the large bowel 1s the result of mucosal 
inflammation and hypermotility of the 
colon with impaired resorption. Long gas 
fluid levels are seen on the horizontal beam 
roentgenograms. A change in the distribu- 
tion of gas and fluid is visualized on the 
horizontal prone and supine roentgeno- 
grams. Excessive colonic gas is said to re- 
sult from an increase in intestinal fermenta- 
tion and from the blood stream, associated 
with stasis.!* This gas will distend the colon 
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and diminish the haustral pattern. The 
most marked distention is usually noted in 
the transverse colon. Loops of distended 
small intestine are frequently seen, but the 
distention is less marked than in the colon. 
Ulcerations are visible as projecting spikes 
in the intraluminal gas pattern. Additional 
findings may include shortening of the 
colon and a paucity of fecal material in the 
right side of the colon. The shortening of 
the colon has not been a frequent finding in 
this series or in those reported by others. 
The hepatic, splenic, and sigmoid flexures 
are well maintained. Pseudopolypoid and 
true polypoid lesions may be seen in profile 
or en face as nodular, irregular soft tissue 
densities projecting into the intraluminal 
gas column. These polypoid lesions are 
usually most evident in the transverse 
colon. Irritability may be manifested as 
segmental narrowing of the gas column. 
When the thickness of the colon wall is 
altered, this can be demonstrated as a de- 
crease or increase in the distance between 
the intraluminal gas and the pericolic fat 
stripe. We have, however, been somewhat 
skeptical of the frequency with which the 
fat stripe would persist in patients with 
chronic ulcerative colitis where there is a 
loss of general body fat, including fat 
within the abdomen. We have, therefore, 
concluded that the radiolucent stripes seen 
in patients with ulcerative colitis (Fig. 1 4, 
2B and 3B) and acute dilatation of the 
colon (Fig. 44 and 54) may reflect a sub- 
mucosal accumulation of gas secondary to 
intramural fistulization resulting from an 
increased permeability of the diseased 
mucosa. Such extraluminal gas may. be seen 
as irregular stripes (2-4 mm. in thickness) 
of radiolucency in the bowel wall. These 
air collections must be distinguished from 
the presumably normal pericolic fat stripe 
which is usually thinner, longer, more 
regular and continuous. The development 
of peritonitis, localized or generalized, will 
alter the roentgen findings. The accumula- 
tion of intraabdominal fluid will cause 
separation of loops of bowel as well as dis- 
tention of the entire gastrointestinal tract. 
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Complete perforation of the colon results 
in pneumoperitoneum. However, if the per- 
foration occurs below the level of the peri- 
toneal reflection, in the distal colon or 
around the posterior wall of the colon in 
any portion of the colon, retroperitoneal 
emphysema occurs. Subserosal collections 
of gas may be expected in perforations 


which are not complete. The presence of 


pericolic adhesions can result in a localized 
perforation either. within the peritoneal 
cavity or in a subserosal position. The 
presence of localized perforation has been 
much more difficult to detect. Streaks of 
gas may be seen at the site of a localized 
perforation. 

Serial roentgenograms of the abdomen 
may disclose significant changes in the pat- 
tern of ulcerative colitis before they are ap- 
parent clinically. This is particularly true 
in those patients with acute dilatation of 
the colon where the clinical signs and symp- 
toms may lag behind findings on the simple 
roentgenogram of the abdomen. 


SURGICAL MEASURES 


Surgical measures for acute episodes in 
the course of ulcerative colitis have always 
been associated with high morbidity and 
mortality. For the most part, such urgent 
intervention is necessary for 
perforation or uncontrollable bleeding or 
systemic toxicity. The surgical aim is to 
divert the intestinal stream and to resect 
the colon which ts the source of the perfora- 
tion, bleeding or sepsis." It has been the 
general experience that, when the disease 
has progressed to this stage, the colonic 
changes are rarely reversible. The unsatis- 
factory surgical results in the above acute 
complications were most often due to a de- 
lav in instituting the procedure, as well as 
to the magnitude of the surgical interven- 
tion. Such patients, already exhausted bv 
the ravages of the disease, are in the worst 
condition for the necessary surgery. Ileos- 
tomy, as the sole procedure, has been un- 
satisfactory because it does not remove the 
colonic source of the complication. A more 
satisfactory approach entails colectomy 
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and ileostomy in cne stage. The distal ex- 
tent of the resection is determined at sur- 
gery; it may extend to the sigmoid or to 
the anus via the anterior approach without 
requiring a perineal phase. 

The situation in acute dilatation of the 
colon with toxicity differs from the usual 
indication for emergency surgery in ful- 
minating ulcerative colitis. Because it is 
possible to recognize, in this stage of the 


disease, a preperfc rated phenomenon, and 
because this even mav be at least tem- 


porarily reversible. the surgical procedure 
may, therefore, be conservative. This sur- 

cical conservatism is dictated by the fact 
that the aim is not to eradicate the disease 
at this time but to tide the patient over an 
acute incident 1n its course. Conservatism 
is also indicated because our own experi- 
ence with colon resection in the presence of 
perforative peritonitis has been totally un- 
satisfactory. A one stage colectomy with 
l;'eostomv 1s mandatory when free perfora- 
tion has occurred because it is impossible 
to suture the perforation satisfactorily and 
to drain the area. The usual problems of 
peritonitis are further increased by the fact 
that the bowel wal is friable, thin and dis- 
tended so that it is easily damaged during 
resection, and surgical spillage aggravates 
the pre-existing peritonitis. 

In the stage of acute dilatation with toxic- 
ity, à cecostomy or ileostomy may achieve 
the desirable end of decompressing the 
colon with a minimum of handling.* The 
cecostomy mav be done under local or 
spinal anesthesia through a McBurney in- 
cision. A tube cecostomy is somewhat 

dangerous since it is not always possible to 
WE suture the edematous, ecchymotic 
wall to the abdominal parietes. An ex- 
teriorization cecostomy eliminates this 
danger, although :* poses future problems 
regarding the uncertainty of its spontane- 
ous closure. The urgency and gravitv of 
the situation do not make this latter fact 
a too important consideration. Cecostomv 
may achieve the purpose of providing a 
vent for air and feces sufficient to produce a 
partial restoration of the integritv of the 
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bowel wall and to decrease its permeability. 
Although this is an old and previously dis- 
carded method of treating ulcerative colitis 
in general, it may be logical to utilize this 
method for the treatment of this specific 
complication, as a temporizing measure. 
Similarly satisfactory experiences have 
been reported by others. 

Ileostomy also serves to bypass the fecal 
stream from the diseased colon, though its 
effectiveness as a vent in this complication 
of ulcerative colitis remains to be demon- 
strated. 

Neither procedure eliminates the pos- 
sible need for subsequent colectomy, since 
these approaches are not directed at the 
fatal disease, but at one of its acute com- 
plications. 


DISCUSSION 


The evaluation of the published experi- 
ence with this complication is difficult be- 
cause prior to its recognition as a distinct 
entity, these cases were considered with 
cases of fulminating ulcerative colitis. This 
latter group included all patients with acute 
manifestations of the disease as evidenced 
by massive bleeding, perforation and toxic- 
ity. Acute dilatation of the colon with 
toxicity deserves to be recognized as a dis- 
tinct entity within the broad group of 
fulminating ulcerative colitis because of 
the distinct clinical and roentgenographic 
findings resulting from the altered perme- 
ability of the large bowel. 

In 1951, Criie and Thomas! reported 31 
cases of acute toxic ulcerative colitis. How- 
ever, their criteria for including these pa- 
tients in this category were sustained fever 
and persistent tachycardia. It was noted 
that patients in this group often had dis- 
tended and atonic colons, but no clear-cut 
comparisons to our patients can be drawn 
because of the heterogeneity of their pa- 
tients. 

The role of steroids in the development 
of this entity is difficult to ascertain. Al- 
though all of the patients in our group re- 
ceived steroids prior to or during the onset 
of colonic dilatation, other series have in- 
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cluded patients who never received such 
therapy. 

In Lumb and co-workers'5 series of 7 pa- 
tients, only 1 of the § surgically treated was 
given steroid therapy. Roth e£ al? used 
steroids in 5 of the 12 reported patients. Of 
these 5, 2 received medical and 3 surgical 
therapy, with only 1 postoperative death. 
An additional 5 of 7 patients survived with- 
out steroid therapy. Similarly, 6 of 9 
surgically treated patients in Peskin and 
Davis’s® series were given steroids. One 
half of these patients survived, while all 3 
not receiving steroids survived. The 
largest group of patients receiving this type 
of replacement therapy was reported by 
Marshak ef al." Of their 16 patients, 11 
underwent surgery and 5 were treated 
medically. T'wo of the 5 medically treated 
patients receiving steroids survived and of 
the 11 surgically treated patients receiving 
steroids, 10 survived. 

It is impossible on the basis of these re- 
ports and our own experiences to assess the 
role of steroid therapy definitively either in 
initiating or in aggravating the pathologic 
state resulting in the clinical picture under 
discussion.*:$.7.9.10,12 

It appears that steroids may be tried for 
a short period of time in the hope of re- 
versing the picture of acute dilatation of 
the colon. However, prolonged use of 
steroids in the presence of dilatation of the 
colon without a surgical or tube decompres- 
sion may only accelerate the “durchwan- 
derung” peritonitis. 

This previously described roentgen sign 
should be used as a guide in diagnosis and 
therapy. The continued presence of this 
sign accompanied by dilatation means that 
medical therapy must be supplemented by 
immediate decompression of the bowel. 
This decompression has been successful by 
long tube intubation or surgery. 

All patients with this disease entity re- 
quire extensive electrolyte replacement de- 
spite apparently normal serum electro- 
lytes. The existence of a preperforative or 
actual peritonitis makes the use of broad 
spectrum antibiotics mandatory, either 
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with or without steroid administration, 

We have observed the occurrence of 
upper gastrointestinal bleeding in patients 
with acute ulcerative colitis and dilatation 
of the colon. It had previously been the ex- 
perience that patients with ulcerative colitis 
rarely develop peptic ulcers, even when on 
steroids.” However, in our series of 7 cases, 
we encountered 1 perforated gastric ulcer 
and 1 instance of upper gastrointestinal 
bleeding without a demonstrable source. 
In the series of 9 patients reported by 
Peskin and Davis,? the problem of upper 
intestinal bleeding also was present. One 
patient required a subtotal gastrectomy for 
upper gastrointestinal bleeding. A second 
bled via the ileostomy with the site or 
cause of bleeding not definitely determined. 
Nevertheless, it is possible that patients 
with this particular complication of ulcera- 
tive colitis have a slightly higher incidence 
of upper intestinal bleeding, due to peptic 
ulceration. 

Thromboembolic phenomena were en- 
countered in 2 of our cases. Pulmonary in- 
farcts were noted in these cases as well as 
extensive venous thrombosis and thrombo- 
phlebitis. We are not certain of the exact 
meaning of this phenomenon. It is possible 
that this represented a preterminal series 
of events or a part of the disease itself. 

It is of interest that in the 52 reported pa- 
tients with acute dilatation of the colon, in- 
cluding our own, not a single case of car- 
cinoma of the colon was described, even 
though many had long standing disease. 

The clinical picture observed in our pa- 
tients was that of severe toxicity, malnutri- 
tion secondary to poor food intake, de- 
hydration, electrolyte depletion and peri- 
tonitis. Although the subjective symptoms 
were commonly deceptive bv their appar- 
ent mildness, the obvious toxicity and ab- 
dominal distention were indicative of the 
severity of the disease process at the time 
the patients were seen. 

The importance of frequent plain roent- 
genograms of the abdomen as an indication 
of the onset of colonic dilatation cannot be 
overemphasized. A retrospective study of 
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the course of the 4 patients who died re- 
vealed the presence of the diagnostic colonic 
subserosal air line during the time when the 
clinical signs alone were deceptive and the 
gravity of their illness was not fully appre- 
ciated. This roentgenologic sign has served 
as an important guidepost in the recogni- 
tion of early colonic dilatation in the other 
patients with a resting marked improve- 
ment in their clinical course. Whether 
long tube intubation or surgery 1s to be em- 
plov ed as a mode of therapy once colonic 
dilatation has occurred is still not clearly 
a 1 ne ther. this d be a cecos- 


of out E s experience a Ge hetero- 
geneity of published results. All facets of 
medical care should be continued regardless 
of the procedure of choice relating to the 
specific problem of the colonic dilatation. 


SUMMARY 


E dilatation of the colon with 
toxicity is a distinet entity within the spec- 
trum of a minating ulcerative colitis. 

2. This complication may be suspected 
in the presence of abdominal distention 
when assocrated with tenderness and leuko- 
oe 

The characteristic roentgen sign of 
pr ee forative acute dilatation of the colon 
is the presence of a zone of translucency 
outlining the seresal border of the dis- 


tended colon. 
These findings indicate a preperfora- 


tive or perforative peritonitis which re- 
quires urgent decempression. 


Manfred Simon, M.D. 
Montefiore Hospital 
219th Street and Bainbridge Avenue 
New York os New York 
Big 
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DIFFUSE LYMPHOMATOUS DISEASE OF THE COLON: 
ITS ROENTGEN APPEARANCE* 


By RUBEM POCHACZEVSKY, M.D., aad ROBERT S, SHERMAN, M.D. 


NEW YORK, NEW YORK 


HIS ts a study of the roentgen appear- 

. ance of diffuse Iymphomatous involve- 
ment of the colon. Primary, localized lym- 
phoma of the large bowel is rare, 9 55.8.5 
although secondary localized involvement 
of the gastrointestinal tract mav occur 
not infrequentlv during the course of 
malignant lymphoma.!?2925.51.9 The colon 
was found to be involved (clinically and at 
autopsy) in 84 patients in a group of 1,269 
cases of lymphosarcoma.*® However, the 
involvement of the entire colon bv lym- 
phosarcoma and related diseases is a very 
unusual occurrence. Consequently, diag- 
nostic criteria for its recognition have not 
yet been established, nor has a complete 
review of the reported cases in the litera- 
ture been undertaken from the standpoint 
of roentgen diagnosis. The radiologist and 
the clinician must become aware of the 
existence of this diffuse form of colonic in- 
volvement in order to arrive at the correct 
diagnosis and thereby instigate proper 


nae 


REVIEW OF THE LITERATURE 
CLINICAL FEATURES 

Careful review of the literature disclosed 
45 instances of diffuse involvement of the 
colon by malignant lymphoma.??-1519 22.25 
26,27,338,35-—357,39, 43,45, 48,419,51,52 Of these, including 
all cases classified as “‘pseudoleukemia in- 
testinalis; 2 eee 2r axe almost un- 
doubtedly examples of lymphosarcoma. 
Five were diagnosed as chronic lymphatic 
leukemia,® 9212923 5 as Brill-Symmers_ di- 
sease*^!^*? and 2 as reticulum cell sar- 
coma. s 

There were 24 males and 13 females in 
the total group of 45 cases, a finding which 
agrees with the known predominance in 


males of lymphosarcoma of the gastroin- 
testinal tract)! The sex was not 


stated in 8 cases. The voungest patient was 
five years old? and the oldest seventy- 


B 


hve;! most were in the fifth decade. The 
most common complaint was diarrhea, 
noted in 7 Cases "010, 1,13,22,24,35, 86,43, 45, 39.1 
Bloody stools were recorded in 11.57.11. 0:39. 
3535.0. The duration of symptoms varied 
from twelve days’ to three vears”® with an 
average of approximately one vear. Spleno- 
megaly was described in the majority 57:9! 
5,225,515. and generalized or peripheral 


22,24,20,33,32.37, 40, 19 


Of these 45 cases of diffuse involvement 
of the colon by makgnant lymphoma found 
in the literature, 35, or more than three- 
fourths of the total. also showed invasion of 
ether segments of the alimentary tract. 
The stomach was involved in 27 patients?}> 
11,18, 24,27 85.36 ,380,43,49, 42 and the small bowel in 
51 Cases, 59-7. 9—14.21,25,27,33,35,25.39,43,45,19.32 Both 
stomach and small bowel invasion, in addi- 
tion to the disease in the colon, were present 
in 60 per cent. Twenty-three of the 45 re- 
ported cases came to necropsy o-7 9H. BM, 
24,28,33,35,37,39, 35, 49 

One of the earbest reports was that of 
Bricquet in Cruvetlhier’s atlas. The gas- 


trointestinal tract appeared to be invaded 
with innumerable polypoid lesions, “as 


large as the point of the little finger” 
chroughout the entire colon, but with other- 
The entire gastric mucosa was thrown into 
heavy, sinuous ‘olds which resembled 
"cerebral convolutions." 

Six of the cases described by Wells and 
Maver? showed polvpoid lesions in the 
colon which ranged from pea size to the 


* From the Department of X-Ray Diagnosis, Memorial Center for Cancer and Allied Diseases, New York, New York. 
Jj Lai > i 3 
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size of chestnuts, countless in number. Ex- 
tensive slightly elevated patches, some 
being pigmented slaty black, were noted. 
The mucosal surface, however, appeared 
normal and ulcerations that were present 
were usually slight and superficial. The 
increase in tissue was limited to the mu- 
cosal and submucosal coats, the muscularis 
not being invaded to any extent. The same 
authors also remarked that, in spite of 
enormous thickenings, the lumen of the 
bowel was not altered in size. Numerous pea 

sized, polypoid growths were noted in the 
small bowel, which also showed extensive 
infiltrations of Peyer’s patches. The stom- 
ach in most of the cases revealed a “‘cere- 
briform" appearance due to “immense, 
loose mucosal folds.” 

The case described by Symmers* showed 
literally thousands of closely aggregated, 
pale, rounded, nodular projections varying 
in size from that of a millet seed to a split 
pea. Many of them presented small crater- 
like depressions at the summit. There were 
massive folds throughout the colon, espe- 
cially in the cecum, where they formed a 
mass 4 cm. in height. There was also diffuse 
involvement of the stomach and small 
bowel. The cases described by Russell,?° 
Borgida ef 4/,' Reifenstein,*® Pearson ef 
al? de Jongh,“ Boikan,® Ikeda,” Adams- 
Ray and Sundstróm,? Cornes” and Cosens!? 
fall into the same general pattern as the 
ones reported above. 

Winkelstein and Levy5? studied the sig- 
moidoscopic appearance of cases of lympho- 
sarcoma of the colon and described a 
typical “hill and valley" appearance with 
polypoid lesions and prominent folds re- 
sembling the convolutions of the brain. The 
mucosa may be reddened, with occasional 
superficial ulcerations, and it may be 
covered with patches of white exudate. This 
general appearance was noted in practically 
all instances in which sigmoidoscopy was 
performed.?.7.9712,19,8—37,48,8. Flowever, in I 
case" the appearance was thought to repre- 
sent an atypical ulcerative colitis, and in 
another case!? it was interpreted as diffuse 
polyposis of the colon. 
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 ROENTGEN FINDINGS 


Roentgenographic reproductions were 
published for 18 of the 45 cases? 7:3:10,12,22,27, 
5-359 and a description of the roentgen 
findings was presented in others. 

Innumerable diffuse polypoid lesions 
were described in all cases. They usually 
varied in size from a few millimeters to 2 
or 3 cm.; occasionally they were even 
larger. They appeared as elevations in 
bas-relief and were not pedunculated. 
However, an example of a pedunculated 
lymphomatous polypoid lesion was pub- 
lished in the recent paper of Cornes.” 
Robert e£ al.® described the typical "soap- 
suds” appearance and the “honey-combed” 
pattern of the lesions based on their ex- 
perience. These configurations could be 
seen in most of the pictured colon examina- 
tions. Wolf and Marshak*? noted the in- 
creased width of the lumen of the colon 
and its failure to significantly contract on 
postevacuation roentgenograms. This fea- 
ture was also evident to us in most of the 
roentgenographic reproductions. None of 
the cases displayed segments of narrowing 
or obstruction. Usually the mucosal folds 
seemed markedly enlarged producing a 
coarse, reticulated appearance. There was 
also thickening of the bowel wall, which 
usually showed an irregular, shaggy inner 
contour with multiple wavy serrations. The 
colon seemed to distend well in cases in 
which air studies were performed. 

When the stomach was simultaneously 
involved, the roentgen studies of this 
organ revealed a typical thickening of the 
mucosal folds forming "giant rugae" which 
had a cerebriform appearance.?:9:10,38,35,36,51 
The disease spread in continuity into the 
duodenum in several cases.?:19,24,27,36 

Small bowel studies demonstrated the 
presence of multiple polypoid lesions in a 
few instances.19.37,36,52 


TREATMENT 


Radiation therapy to the abdomen, either 
alone or in conjunction with chemotherapy, 


or chemotherapy alone was given to 18 
patients.* e SAAR Cea a Practi- 


672 
cally all of these patients showed good 
clinical response to therapy. In 8 follow- 
up barium enema examinations, all re- 
vealed obvious regression or total disappear- 
ance of the polypoid lesions following 
treatment. 19.22 37.51,52 

Resection of the colon was performed in 
2 cases"? before the pathologic diagnosis 
of diffuse Iymphomatous disease of the 
colon was established, based on the clinical 
impression of multiple polyposis of the 
colon. 

According to Sugarbaker and Craver," 
who reviewed 196 cases of lymphosarcoma, 
extension into the gastrointestinal tract 
carries a generally untavorable prognosis. 
Twenty-seven of the 46 cases of diffuse 
lymphoma of the colon reported in the 
literature were followed until their death. 
The average duration of life after the di- 
agnosis was established was one and one 
half vears. 


REPORT OF CASES 


Case L* E.S., a thirty-eight year old male, 
was ea on October 25, 1955 with a five 
vear history of swelling of the right side of the 
neck, a biopsy of which revealed ly mphosar- 
coma. Shotty lymph nodes were noted in the 
right axilla and both groins. Radiation thei rapy 
to all affected sites produced prompt regression. 
Six months prior to admission, enlarged lymph 
nodes were again discovered in the right groin 
and the patient SE E persistent. diarrhea 
without melena and associated with an ab. 
dominal mass in the right lower quadrant. 
Radiation therapy was then administered to 
this area. Two months later, nodes became 
conspicuous in the right periorbital region and 
these also regressed after irradiation. One 
month prior to admission he experienced epi- 
gastric fullness and a gastrointestinal series re- 
vealed delayed emptying of the stomach. 
Radiation therapy was administered to the 
epigastrium through anterior and posterior 
ports, 

Physical examination on admission revealed 
generalized peripheral lymphadenopathy. The 
liver edge was palpable almost at the level of 
the umbilicus, and the spleen extended 3 cm. 


* A patient of Dr. D. A. Karnofsky. 
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Fig, Tune 20, 1055: Diffuse lymphosar- 
: | £057 ym] 


L Case L 
coma of the colon, Nete the worm-like polypoid 
lesions throughout the colon and the shaggy mar- 
zins of the bowel. 


below the costal margin. Bulging lymphoid 
masses almost comp: etely filled each nasal 
cavitv posteriorly. 

Submitted roentgenograms of a barium 
enema examination dated June 20, 1955 showed 
diffuse polypoid lesiens involving ae entire 
celon. These defects were wormlike, had a soap- 
suds appearance and measured from 0.2 to 4 
in diameter. The 


cm. entire large bowel pre- 

sented a shaggy contour (Fig. 1). There was, 

however, no constant narrowing and the colon 

distended well. The terminal ileum also ap- 

peared involved for a distance of approxi- 
itely 10m 


At the time of admission, feces were guaiac 
positive. Sigmoidoscepy revealed a congested, 
exceedingly friable mucosa, the over-all ap- 
pearance ofw jes was s though: by a ex manner 
E of E perip a al Das were NUM 
normal limits. Rectal biopsy was interpreted 
as à benign colonic mucosa. 

From June 22 to july 13, 1955, the patient 
received roentgen irr radiation of the mass in the 
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right lower quadrant to an amount of 1,000 r in 
air. He also received 30 mg. of triethylene mela- 
mine between August 9 and August 13, 1956. 

A barium enema examination performed on 


October 27, 1955 revealed disappearance of 
most of the previouslv seen polvpoid lesions in 


of these defects were still noted in the descend- 
ing colon. A chest roentgenogram of October 
28, 1955 showed superior mediastinal lymph- 
adenopathy. A gastrointestinal series of Octo- 
ber 31, 1955 demonstrated hypertrophy of the 
mucosal folds of the gastric fundus and antrum 
and of the duodenum as well, which was con- 
sidered to be suggestive of lymphosarcamatous 
involvement. 

On October 31, 1955, the patient was started 
on too kv. roentgen irradiation to the entire 
trunk for a total dose of 370 r. During this 
treatment, diarrhea improved and there was 
regression of the affected lymph nodes. A chest 
roentgenogram of November 8, t955 indicated 
regression of the mediastinal mass. The patient 
then received local irradiation to the popliteal 
regions and nasopharynx, and was started 
on prednisone. After completion of radiation 
therapy, he was discharged. 

On May 30, 1956, he was readmitted with re- 
current lymphadenopathy in the cervical, nght 
conjuctival and right infraclavicular regions, 
a right pleural effusion, slight enlargement of 
the liver and spleen, and a vague central ab- 
dominal mass measuring T4 cm. in diameter. 
This mass received a tumor dose of 240 r, and 
300 r was given to both the right infraclavicular 
mass and the right inguinal region. He also re- 
ceived roentgen therapy to the mediastinum. 
There was regression of the palpable masses and 
decrease of the right sided pleural effusion. A 
barium enema examination done on June I, 
1956 (Fig. 2) showed a normal colon with inter- 
val disappearance of all of the polypoid lesions 
previously reported. The patient was dis- 
charged on June 9, 1956. He expired shortly 
atterwards. 


Comment. This is an example of general- 
ized lymphosarcoma with clinical and roent- 
zenologic evidence of diffuse involvement 


im 


but 


of the entire colon and terminal ileum, 
and suspicious involvement of the stom- 
ach and duodenum. The barium enema 
showed a tvpical wormiform and soap-suds 
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Fic. 2. Case r. Yune 7, 1956: Disappearance of the 
lesions following radiation therapy and chemo- 
therapy, 


appearance of the entire colon. There was 
good local response to radiation therapy and 
chemotherapy with complete disappear- 
ance of the colonic lesions. 


Case u.* G.A., a forty-six year old white 
male, was first admitted on August 11, 1954 
with a history of abdominal distention tor 
three and one half months, pain in both lower 
quadrants and episodes of sweating and pre- 
cordial pain. 

Physical examination. revealed bilateral 
supraclavicular, axillary, and inguinal lymph. 
adenopathy. The lymph nodes were smaller 
than 0.5 cm, except one in the left supracla- 
vicular region which measured 3 cm. in di- 
ameter. Several 2 to 4 cm. masses which were 
palpated through out the abdomen appeared to 
represent enlarged mesenteric lymph nodes, 
There was a fullness in the epigastric region and 
the liver and the spleen were slightly enlarged. 
Proctoscopy showed multiple mucosal nodules 


* A patient from the Lymphoma Service. Reference to this 
case has been made previously.’ 
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genogram demonstrated failure of contractility 
Upon air insufflation, rne polypoid lesions had 
a tendency to flatten ost, thus becoming some- 
what less apparent. 

Biopsy at the rectal lesions and of a left 
axillary Ivmph node disclosed the presence of 
lymphosarcoma. 

å gastromtestinal series dated August 16, 
19:4. revealed incu accentuation of the 
mucosal folds of the entire stomach and duode- 
num, forming a cerebriform appearance (lig. 3). 


This was considered to be due to extensive 
Iymphosarcomatous infiltration. Although the 


jejunum appeared normal, the terminal ileum 
presented evidence of iavolvement. 

The B t receivec radiation therapy from 
August tg to August 23, 1954 to the left axilla 
and to the aa the latter through four 
anterior amd four pesterior ports. The left 
axilla received goo r, while 600 r was given in 
air to each of the abdominal ports. He re- 
sponded well to treatment as evidenced bv 
subsidence of the diarrhea and the abdominal 
distention and a decrease in the axillary and 
abdominal lvmph node masses. A barium 
enema examination dated January 4, 1935 


uses an E normal Md rance a UE Rd 





Fic. 3. Case u. August 76, 1054: Dituse involve- 
ment of the s Steht he duodenum, ileum and entire 
colon bv lymphosarcoma. The colon is increased 
in caliber and shows a typical vermiform and 
soap-suds-like polypoid pattern. Note the cerebri- 
form appearance of the stomach with the duo- 
denum involved in continuity, (Reproduced with 
permission from M. Clin. North America.) 


Li 


beginning at the anal verge and extending up 
as far as the scope was passed (22 cm.). 

The laboratory findings on admission showed: 
hemoglobin, 14.2 gm.; red blood cells, z million; 
white blood cells, 10,000; poly mot rp nomics 
leukocytes, 41 per cent; eosinophils t per cent 
lymphocytes, $0 per cent; monocytes, 3 Ber r 
cent; platelets, 290,000; total ahalcsterm. 189 
per cent; free cholesterol, 64 mg. per cent; 
bromsuly helen excretion, 4 per cent; protein 
§.6 gm./100 cc.; albumin, 4.1 gm./100 cc. The 
stool was positive for occult blood. 

Chest examination revealed extensive medi- 
astinal and bilateral hilar lymphadenopathy 
and barium enema examination disclosed poly- 
poid lesions throughout the entire colon. These 
defects varied from 0.5 to 1 cm. in diameter 

G 





Fic. 4. Case 1. January A 1955: Almost complete 
4 : , 


and presented a h - neycomb appearance disappearance of the colonic lesions following radi- 
throughout the entire bowel. The colon was of ation and chemotherapy. (Reproduced with per- 


a large caliber and the post evacuation roent- mission from M. Clia. North America,'*) 
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14, 1955 likewise revealed disappearance of the 
abnormal mucosal pattern. 

. The patient was well until May, 1955, when 
cervical lymphadenopathy and splenomegaly 
developed. He received 750 r to the right axilla, 
1,000 r to the right neck, and 2,000 r to the left 
neck. There was good remission until October, 
1955 when he complained of epigastric discom- 
fort, swelling, dyspnea, weakness, fatigue, and 
generalized lymphadenopathy. There were 
hepatosplenomegaly and ascites. A barium 
enema examination of October 7, 1955 dis- 
closed a recurrence of the polypoid lesions 
throughout the colon, although not as exten- 
sive as previously. A gastrointestinal series, 
October i1, 1955, again revealed diffuse poly- 
poid infiltration of the entire stomach and 
duodenum and a chest roentgenogram demon- 
strated extensive mediastinal and hilar lymph- 
adenopathy. Bone marrow examination of Oc- 
tober 10, 1955 showed predominance of large 


and immature lymphocytes suggesting lympho- - 


sarcoma progressing to a leukemic phase. 

On October 14, 1955 the patient was given 
0.4 mg./kg. of nitrogen mustard for a total dose 
of 22 mg. He had a good response, marked by 
regression of the generalized lymphadenopathy 
and hepatosplencmegaly and a disappearance 
of his constitutional symptoms. Barium enema 
examination of November 30, 1955 also showed 
significant regression of the polypoid lesions 
since October 7, 1955. 

A transurethral resection of the prostate was 
done on January 11, 1956 because of pro- 
nounced prostatic hypertrophy resulting in 
severe urologic symptoms. The pathologic re- 
port of the submitted specimen was lympho- 
sarcomatous infiltration. 

The patient received several courses of radi- 
ation therapy during 1956 and the first half of 
1957 for recurrences of disease. Among the 
areas treated were the mediastinal, abdominal, 
cervical, periorbital and inguinal regions. He 
was also given several courses of nitrogen 
mustard, prednisone and 5-fluorouracil. 

In February, 1957, the white blood cell 
zount was 34,000. The clinical picture was de- 
acribed as that of lymphosarcoma showing 
clinical metamorphosis to low grade chronic 
-ymphatic leukemia. 

The patient expired on June 22, 1957, after 
developing signs of bilateral bronchopneu- 
monia. Permission for necropsy was not ob- 
tained. 


Lymphomatous Disease of the Colon 


675 


Comment. This is a case of diffuse in- 
volvement of the entire colon, terminal 
ileum, stomach and duodenum by general- 
ized lyphosarcoma. The colon showed the 
typical polypoid honeycomb lesions and in- 
creased caliber. The stomach presented 
giant rugae producing a cerebriform ap- 
pearance. The duodenum was involved in 
continuity with the stomach. The colonic 
and gastric lesions responded well to radia- 
tion and chemotherapy. The clinical pic- 
ture progressed from lymphosarcoma to a 
low grade, chronic lymphatic leukemia. 


Case 111. A. W., a fifty-six year old female, was 
first seen on June 9, 1954 with a chief com- 
plaint of progressively severe diarrhea, anorexia 
and lower abdominal pain for one year. She had 
had a resection of the stomach for lymphosar- 
coma two and a one half years previously. 

-Physical examination revealed, as pertinent 
findings, several bilateral axillary lymph nodes 
3 cm. in size and a palpable mass in the left 
lower quadrant corresponding to the sigmoid. 

Proctoscopy disclosed diffuse thickening and 
a polypoid appearance of the mucosa from 
about 5 cm. to 22 cm., beyond which point the 
proctoscope could not be passed. 

Total blood protein on admission was 4.6 
gm./IoO cc.; albumin, 2.6 gm./1oo cc. The 
stools were positive for occult blood. Labora- 
tory data of July 1, 1954 showed: hemoglobin, 
9.6 gm; red blood cells, 3.4 million; white blood 
cells, 10,200; polymorphonuclear leukocytes, 
29 per cent; eosinophils, I per cent; mono- 
cytes, 3 per cent; lymphocytes, 65 per cent; 
platelets, 258,000. 

Biopsy of the rectal latione and the sub- 
mitted section of the stomach lesion were in- 
terpreted as lymphosarcoma. - 

On the barium enema roentgenograms dated 
November 12, 1954 (Fig. 5), the visualized por- 
tions of the colon presented irregular polypoid 
lesions up to I cm. in diameter giving a vermi- 
form appearance. There was thickening of the 
bowel wall and the contour had an abnormal 
serrated, wavy margin. These findings were 
thought to represent ulcerative colitis. A 
previous barium enema examination on June 
23, 1954 gave the same result. Gastrointestinal 
and small bowel series of June 25, 1954 had 
demonstrated a well- functioning gastrojejunos- 
tomy with a normal gastric stump. While the 
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Lio, Gas 
sarcoma of the colon. 
vermiform, poly poid lesions. Note the 


se Ht. November 72, 1954: Diffuse lv ympho- 
The colon shows extensive 
> saw-toothed 
and wavy margins of the large bowel. 


* 


jejunum appeared normal, one loop of ileum 
presented an abnormal mucosal pattern 


The patient received radiation ther: rapy 
through single, is anterior and posterior 
ports 30X30 cm. dir ected to the abdomen, 600 


rin air to sack and En through one anterior 
and one posterior pelvic field 10X10 cm., Boo r 
in air to each. The period of treatment was 
from Julv 26 to September 8, 1954. Following 
completion of therapy, the patient was dis- 
charged with complete disappearance of diar- 
rhea and in good clinical condition, 

She was asymptomatic until April, 
when diarrhea and lower abdominal pain 


1955 


again developed. She was found to have 
shotty lymphadenopathy in the cervical, 


supraclavicular, axillary and inguinal regions 
with hepatosplenomegalv. On June 21, 1955 


d 
the hemoglobin was 11.4 gm. and the white 


blood cell count 39,900, with 88 per cent 
lymphocytes. The clinic: al condition deterior- 


ated and she complained of anorexia and weak- 


ness. Clinically, a picture of chronic hod 


leukemia developed. À barium enema exami- 
nation dated June 13, 1955 demonstrated 


definite regression of the polypoid lesions 
(Fig. 6). However, the rectosigmoid still showed 
an abnormal pattern o? the mucosa. 


and Robert 5. Sher 
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rman APRIL, 196 
The parte it was last seen in July, 19 255 when 


her clinical condition appeared worse. In 
September, 1945, motification was received 
that she hac expired. 


Commen.. This is a case of lymphosar- 
coma, frst apparert in the stomach, which 
subsequi ntly prodaced generalized colonic 
ania GERE: There were ditfuse polvpoid 
lesions producing a soap-suds pattern. The 
bowel wall was th ckened and the contour 
of the colon had an abnormal serrated, 
wavy marzin. These findings closely re- 
sembled the ulcerations and pseudopolv- 
of ulcerative colitis. There 





was a good response to radiation therapy 
as evidenced bv cefinite regression of the 
ae lesions, The patient later developed 


clinics] picture of chronic lymphatic 
| 


Case rv." M Yaa fifty-nine year old female, 
was a mitted on jaly with diarrhea 
and rectal sleeding dating from August, 1959. 


19, 1960 


Jane 13, 1955: Almost complete 
disappearance of the lesions following radiation 
therapy. 


Fic. b Case ii. 


* A patent of Dr, Henry D. Diamond, 
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A biopsy of a rectal tumor taken at that time, 
was “consistent with but not diagnostic of 
lymphosarcoma.” She was treated with anti- 
spasmodics and mucilloids, with some improve- 
ment of her symptoms. In December, 1959, 
abdominal pain and diarrhea again developed. 
Physical examination revealed the spleen to 
extend two fingerbreadths below the costal 
margin. The patient was then started on 
chlorambucil 2 mg. b.i.d.; this medication was 
stopped two months prior to admission. She 
had few abdominal complaints at the time of 
admission. The only other significant feature 
of her past history was a left radical mastec- 
tomy for carcinoma five years prior to ad- 
mission, 

With the exception of a few small, shotty 
posterior cervical and inguinal lymph nodes, 
»hvsical examination on admission was essen- 
dally negative. Proctosigmoidoscopy showed 
inusual ill-defined, convoluted, nonobstructing, 
idge-like, polypeid lesions covered by intact 
nucosa in the rectum and sigmoid. 

Biopsies of the rectal lesions were reported 





"4G. 7. Case tv. January 25, 1960: Diffuse lympho- 
sarcoma of the colon. Irregular polypoid lesions 





are seen throughout. Note the increased caliber 
and the cerebriform, soap-suds appearance of the 
rectosigmoid and ascending colon. 
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lic. 8. Case iv. July 22, 19060: Normal appear- 
ance of the colon following chemotherapy. 


as diffuse infiltration of the mucosa and sub- 
mucosa by lymphosarcoma of the lymphocytic 
type. 

Ihe stool was positive for occult blood. The 
white blood cell count was 5,700 and the hemo- 
globin was 11.6 gm. 
barium enema studies dated 
September 22, 1959 and January 25, 1960 
(Fig. 7) demonstrated extensive and diffuse 
polypoid filling defects, 0.5 to 1.5 cm. in di- 
ameter, throughout the entire colon. These 
lesions were not well circumscribed, but ap- 
peared to be continuous with each other, and 
produced a soap-suds, cerebriform, mucosal 
pattern, The colon was increased in caliber and 
had a wavy, serrated contour somewhat re- 
sembling minute ulcerations. These were most 
prominent in the rectosigmoid region. ‘There 
was lack of contractility of the bowel following 
evacuation but some distention seemed to 
occur with air insufflation. 

Following chemotherapy, a barium enema 
study of July 22, 1960 (Fig. 8) revealed com- 
plete regression of the lesions in the large bowel. 
Upper gastrointestinal and small bowel series 
of July 26, 1960 were normal. During this stay 
in the hospital, the patient had an episode of 
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bloody diarrhea which subsided within a few 
days. She was discharged on July 30, 1960 to 
the care of her local physician. 


Comment. This is an example of diffuse 
lymphosarcomatous involvement of the 
entire colon. The stomach and the small 
bowel were free of disease. The colon 
harbored the typical confluent polypoid 
lesions producing a vermiform or soap- 
suds appearance. The wall of the bowel had 
a wavy, serrated contour somewhat re- 
sembling minute ulcerations. There was a 
dramatic regression of the colonic lesions 
with chemotherapy, although residual di- 
sease was still discernible at sigmoidoscopy. 


Case v.* D.Y., a forty-five year old male, 
was first seen on October 13, 1939 with a history 
of a left submandibular mass for three and one 
half years. Three months prior to his hospital 
visit he became aware of another mass on the 
left side of his neck, easy fatigability and an 
occasional sensation of breathlessness. 

Pertinent findings at physical examination 
were a 7 cm. mass on the left side of the neck, 
a 3.5 cm, mass in the left submandibular region, 
and two 1.5 cm. masses on the right side of the 
neck. Aspiration biopsy of a submental lymph 
node on January 14, 1539 had been reported as 
consistent with lymphosarcoma. 

On October 16, 1939 the following values were 
determined: hemoglobin, 7.5 gm.; red blood 
cells, 3.8 million; white blood cells, 7,800; seg- 
mented, 71 per cent; monocytes, 3 per cent; 
lymphocytes, 26 per cent. 

Radiation therapy was given to the neck with 
good response and he remained well until Sep- 
tember, 1941 when left inguinal lymph- 
adenopathy developed which was treated by 
radiation therapy. In March, 1942, he noted 
right femoral and inguinal lymph adenopathy 
and in July, 1943 he presented with enlarged 
left axillary lymph nodes which were also 
treated with external irradiation with good 
results. 

The patient had several episodes of abdomi- 
nal pain, diarrhea, and melena in August and 
September, 1942, and in March and September, 
1943. A barium enema study performed on 
September 8, 1943 (Fig. 9/7) showed innumer- 
able, irregular polypcid lesions, 0.5 to 3 cm. in 
size, throughout the visualized portions of 


* A patient of Dr. Lloyd F. Craver. 
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colon. These spherical defects were continuous 
with each other, forraing a soap-suds or cerebri- 


* 


form appearance. The colon was increased in 


particularly in the rectum and sigmoid, An 
upper gastrointestinal series dated September 
10, 1943 showed abnormally coarse rugae in the 
gastric cardia and antrum, and in the duode- 
num. This was interpreted as consistent with 
lymphosarcoma. Gastroscopy on September 2, 
1943 was thought -o demonstrate diffuse in- 
vasion of the stornach by lymphosarcoma. 
Proctoscopy on September 21, 1943 revealed 
a pale edematous mucous membrane with a 
diffuse, sessile, polypoid enlargement. Biopsy of 
the rectal mucosa showed lymphosarcoma. The 
white blood cell count was 7,000 at this time. 
From February 24 to March 10, 1944, the 
patient received goo r in air to an anterior 
abdominal port 25X 19 cm. and to a lumbar 
port 25 X20 cm. with 250 kv. roentgen therapy. 
From May 1 to May 12, 1944, goo r in air was 
given via anterior and posterior ports, 11X 13 





cm. each, to the lef lower abdominal region. 

A barium enema study on September 1, 
1944 (Vig. 9B) demonstrated marked improve- 
ment in the appearance of the colon as com- 
pared with the study of September 8, 1943, due 
to regression of the polypoid lesions. Although 
the right side of the colon was not completely 
filled, an abnormal mucosal pattern was still 
noticeable at the hepatic flexure. 

From June, 1944 to February, 1947, the pa- 
tient was seen frequently in the clinic and re- 
ceived radiation therapy to many regions of the 
body which were involved by lymphosarcoma, 
including the ax#lary, inguinal epitrochlear, 
preauricular, mediastinal, and cervical lymph 
nodes, and the conjuctiva and hard palate. The 
lesions usually regressed rapidly with small 
doses of external irradiation, but tended to recur 
later. 

In February, 1646, § doses of 1.3 mc each of 
P? were given and in October, 1946, 6 injections 
of 6 mg. each of nitrogen mustard were ad- 
ministered. 

At the end of 1946, the general status of the 
patient, which previously had been relatively 
good, began slowly to deteriorate. The white 
blood cel! count éropped to 1,100 in February, 
1947, and persistent anemia developed despite 
numerous blood transfusions. 

On May 24, 1947 the patient expired in 
another hospital with lobar pneumonia. 
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“1G. 9. Case v. (4). 
appearance of the polypoid lesions of the colon, as well as the increased caliber and serrated contour. 
(B) September 1, 1244: Regression of the colonic lesions after radiation therapy to the abdomen. 
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Comment. This 1s another e 
diffuse lymphosarcoma of the [em bowel 
with the typical soap-suds or ce srebriform 
cppearance of the entire colon, which also 
presented a wavy, serrated contour. There 
vas involvement of ur stomach and duo- 
cenum as well. The colonic lesions regressed 
significantly after radiation therapy to the 
abdomen. 

Case vi. J.P., a sixty-four year ol d male, was 
first seen on January 3, 1958 with a hi 
rectal bleeding, diarrhea of 6 to 8 watery 
stools per day, weakness, and inguinal lymph- 
adenopathy for one year. 

Physical examination revealed a generalized 
lymphadenopathy with the largest lymph node 
in the left axilla measuring 3X 3X1 cm. The 
liver was palpated 2 cm. and the spleen § cm. 
below the costal margins. 

Laboratory results of October 23, 1958 were: 
hemoglobin, 9.3 gm.; platelets, 156,200; white 
blood cell count, 217,000 with 94 per cent 
lymphocytes. 

Proctosigmoidoscopy on October 17, 1958, 
revealed the mucosa to be pale and friable with 


xample of 


story of 


September 8, 1043: Diffuse lymphosarcoma of the colon. Note the soap-suds and cerebriform 


multiple, granular, whitish excrescences I to 2 
mm. in size and multiple petechial hemorrhages. 
Gross blood and clots were also observed. 

Submitted barium enema studies of May 10, 
1958 revealed diverticulosis throughout the 
colon but no other obvious organic lesions. 
However, a barium enema examination on 
October 20, 1958 showed multiple, irregular 
outpouchings of barium, o.1 to 0.3 cm. in size, 
throughout the sigmoid and descending colon 
which had not been present on the study of 
May 10, and which were interpreted as multiple 
ulcerations. The remainder of the colon ap- 
peared normal. 

From October 25 to December 16, 1958, the 
patient received E ly doses of chi orambucil 
which varied from 2 to 12 mg., with an average 
dose of 8 mg. daily. 

A significant improveme ent in the clinical 
status was noted early in December, 1958. The 
diarrhea decreased and the general condition 
was better. Proctoscopy up to 25 cm. on De- 
cember 12, 1958 revealed no definite areas of 
ulceration, although the rectal mucosa w 
friable and covered with multiple small os 
patchy areas. The white blood cel count by 
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December 14, 1958 had dropped to 21,200. The 
hemoglobin was 9.3 gm. and the platelets 
210,500. Physical examination disclosed no 
significant lymphadenopathy except for slightly 
enlarged ly mph nodes in the left axilla and both 
inguinal regions. The hepatosplenomegaly was 
unchanged. 

In April, 19:9, the diarrhea became worse 
and the patient noted rectal bleeding. Procto- 
sigmoidoscopy performed on April 24, 1968 
disclosed superticial ulcerations in the rectum 
which bled easily. The visualized mucosa had a 
granular appearance, was friable, and was 
covered in several areas by a thin whitish mem- 
brane. The appearance resembled that of ulcer- 
ative colitis. 

Bone marrow smear on May 1, 1958 showed 
over go per cent lymphocytes oe d as 
characteristic of chronic DUC pier 

Barium enema study of May 2, 19; 

10) showed, as the most prominent In ire. 
innumer able, irregular outpouchings, 0.2 to 
O.5 cm. in size and filled with barium, project- 
ing along the surface of the colon; t these were 
interpreted as ulcerations and were distributed 
throughout the entire large bowel. They had 
increased in size and number since the studv on 





Fic. 10. Case vr. May « 
leukemia with diffuse involvement of the large 
bowel. Innumerable irregular outpouchings which 
project along the surface of the colon are filled 
with barium and were interpreted as ulcerations. 
Note also the discrete, diffuse polypoid lesions 
throughout the bowel. 


May 5, 7959: Chronic lymphatic 
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October zo, 1958, 5sTultiple, polypoid filling 
defects, ©.5 to I cm. in size, were also noted 


throughout the coon The hepatosplenomegaly 
persisted, A gastrointestinal and small bowel 
series of May 8, 1929 was reported as normal. 


Numerous samples of stool taken in May, 
1959 shewed no evidence of protozoa or 


parasites. The white blood cell count was 
117,000. 

On Mar 14, 1959, 'ollowing cleansing enemas, 
the patient developed the clinical picture of an 
acute abdomen; this led to an emergency ex. 
oloratorz laparotomy. At operation, the entire 
colon was found to be studded with areas of 
hypertrophied lymphoid. tissue, and an intra- 
mesenteric perforation of the sigmoid was 
found. A transverse colostomy was performed. 

A biopsy on June 26, 1929, of proliferating 
mucosa st He cotum 7 revealed s 


im 3 a lider | v ing D: irse. ds ation 
consistent with leukemia. 

During the year June, 1959 to June, 1960, the 
patient was seen at frequent intervals. His 
clinical status remained approximately the 
same vith contimuous episodes of diarrhea 
which were more er less controlled with anti- 
spasmodies and barbiturates. 

Sigmiadoscopy on June 29, 1960 showed 
diffuse thickening of the mucosa and multiple 
soft poi Iv poid excrescences. The appearance 
was not characteristic of ulcerative colitis or 
true polyposis. A biopsy of a lesion £ mm. in 
diameter and 10 cm. from the anal verge was 
reportec 28 granulation tissue with ulceration 
and leukemic infiltration. Therapy with chlor- 
ambucil was restarted on June 28, tg60. The 
initial dose of r4 mg. daily was subsequently 
decreased to 4 mg. by September 1, 1960. The 
white | dood cell count on June 20, 1960 was 
| but on September 22, 1960 it had 
Do us to 8,500 and at this time the patient 
was relatively asymptomatic with only occa- 
sional bouts of diarrhea. 

A ba is m enema study of September 26, 1960 
(Fig. Hia sh owed peel uia of i innumer- 
wW all Pon had Den Mein t on the roentgeno- 
gram of May z, 1959. However, multiple 
polvpo: d lesions were still seen throughout the 
colon, es; »ecially : in the proximal sigmoid and 
ascending portions, A short narrowed segment 
was aiso noted in the midtransverse colon at 
the site cf the previous colostomy. 
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The patient is being followed in the clinic at 
the present time. 


Comment. This is a patient with chronic 
lymphatic leukemia and diffuse involve- 
ment of the large bowel. The small bowel 
and upper gastrointestinal tract were not 
affected. The most important feature was 
the presence of innumerable outpouchings 
of barium along the margins of the colon 
interpreted as ulcerations. The typical poly- 
poid lesions were also present as well. Con- 
siderable regression of the colon lesions 
followed treatment with chlorambucil. 


DISCUSSION 

Experience with the 6 cases reported 
above combined with a review of their 
gross pathology and roentgen findings 
permits one to state that diffuse involve- 
ment of the colon by malignant lymphoma 
has a fairly typical roentgen appearance. 
This 1s characterized by innumerable, dif- 
fuse, polypoid lesions throughout the entire 
colon, varying in size from a few milli- 
meters to 2 or 3 cm. or more. They appear 
as elevations in bas-relief and are not 
pedunculated in the great majority of 
instances. The polypoid lesions are either 
rounded or vermiform and, being con- 
tinuous with each other, present a cerebri- 
form appearance. There may be honey- 


combed loculations with a frothy, soap- 
suds-like appearance. The bowel wall is 


thickened and has an irregular, shaggy con- 
tour with multiple, saw-toothed, wavy, 
serrated projections which resemble ulcer- 
ations. The caliber of the colon is often 
enlarged and there is failure of collapse 
and apposition of its walls following evac- 
aation. This is probably due to the some- 
what rigid thickened and redundant mu- 
cosa and submucosa. Segments of narrow- 
‘ng or obstruction are not usually en- 
countered. The colon distends after insuf- 
flation and, with distention, the polypoid 
lesions have a tendency to become some- 
what less prominent. 

There is associated involvement of either 
the stomach or small bowel in more than 
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Pic. 11. Case vi. September 26, 1060: Disappearance 
of the abnormal contour of the colon following 
treatmenr with chlorambucil; however, the multi- 
ple polypoid lesions are still seen. 


three fourths of the cases. The stomach pre- 
sents with diffuse hypertrophy of the mu- 
cosal folds producing a typical cerebriform 
appearance, with or without involvement 
of the duodenum. The small bowel shows 
evidence of diffuse multiple polypoid le- 
sions. Both thestomach and the small bowel 
are involved in over half of the cases. 

Following either radiation therapy or 
chemotherapy, or both, the polypoid le- 
sions usually regress ordisappear completely 
but tend te recur. 

Although it has been said that diffuse 
lymphomatous disease of the alimentary 
tract is not followed by leukemia," 2 of 
these cases developed the clinical and 
hematologic picture of chronic leukemia. 


DIFFERENTIAL DIAGNOSIS 





Not withstanding the very character- 
istic roentgen findings the following con- 
ditions may have to be considered in the 
differential diagnosis. 

In familial polyposis, the colon usually 
shows multiple, well-circumscribed, round, 
polypoid lesions, sometimes with long 
pedicles.?39 Associated diffuse involve- 
ment of the small bowel and stomach 1s 
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rare in familial polyposis, although a few 
such cases have been documented in the 
lterature.7:3* As mentioned above, more 
than three fourths of the cases of diffuse 
lymphoma of the colon show simultaneous 
involvement of either the small bowel or 
stomach. À biopsy should alwavs be done 
in the doubtful cases because familial 
polyposis is a surgical problem, whereas in 
diffuse lymphomatous disease of the colon, 
the treatment of choice is radiation therapy 
or chemotherapy. 

The Peutz-Jeghers syndrome, in which 
the small bowel, particularly the jejunum, 
shows multiple adenom: itous polyps, may 
also be associated with multiple polyps of 
the colon and stomach. However, the diag- 
nosis is made clinically by the distinctive 
type of melanin pigmentation of the oral 
mucosa, lips and digits.” 

Pseudopoly poid changes and a shaggy 
abnormal contour of the colon in ulcera- 
tive colitis may make this disease difficult 
to differentiate from diffuse lymphomatous 
invasion of the colon. However, the typical 


collar button ulcerations, the shortening of 


the colon, loss of haustrations, the stiff, 
tubular appearance and segments of nar- 
rowing or stricture often seen in ulcerative 
clinic. especially in its late stages, are 
absent. 

Amebic colitis may also involve the 
entire colon producing a shaggy, saw- 
toothed contour of the bowel wall. In an 
advanced stage, it may resemble chronic 
nonspecific ulcerative colitis." Tt usually 
presents a typical cone-like deformity of the 
cecum or multiple segments of stenosis or 
constriction of the colon. !84°47 The latter 
two findings are not observed in diffuse 
lymphomatous disease of the colon, The 


diagnosis is confirmed by the presence of 


vegetative or cystic forms of Eudamoeba 
histolytica in the stools and by the repair 
of the colonic lesions following antiamebic 
therapy.‘ 

Granulomatous ileocolitis also often 
shows an irregular narrowing deformity 
and shortening of the involved bowel but 
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these are not present in diffuse lympho- 
matous invasion of the colon. 

Menetrier’s disease, Gordon's enterop- 
athy and other protein losing gastroenter- 
opathies should be differentiated by means 
of biopsy, electrophoretic studies of serum 
and intestinal contents, and [I labelled 
polyvinyl pyrrolidine excretion tests.” They 
may present a roentgen appearance some- 
what similar to that of diffuse lympho- 
matous diseases of the gastrointestinal 
tract. 

Benign lymphoid polyps of the rectum, 
according to Helwig and Hansen,” have a 
fairly typical histologic appearance and 
verv rarely occur in atoi other than 
the lower rectum or anus. 


SUMMARY 


i, - ix cases of diffuse lymphomatous in- 

'olvement of the colon are presented. 

2 1 he gross pathologic and roentgeno- 
logic i ia found in cases reported 
in the literature are reviewed and sum- 
— 

. A description of the characteristic 
E is appearance in this form 
of colonic disease is given with diagnostic 
criteria for the recognition of this tvpe of 
abnormality. 

4. The frequently associated involvement 
of the stomach and small bowel is pointed 
out. 

Diferential 
enumerated. 

6. Although the rarity of diffuse lym- 
phomatous disease of the colon is affirmed, 
its recognition Is of prime concern to the 
radiologist and clinician, since a correct 
diagnosis is necessary for proper manage- 
ment. 


diagnostic points are 
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PREPARATION OF THE COLON FOR 
BARIUM ENEMA STUDY* 


A COMPARATIVE EVALUATION OF THREE TECHNIQUES 
By ROBERT D. SLOAN, M.D., and JACK K. GOODRICH, M.D. 


JACKSON, MISSISSIPPI 


HE barium enema examination con- 
tinues to be the’ best diagnostic tech- 
nique available for the routine evaluation of 
the status of that portion of the colon above 
the reach of the sigmoidoscope. If an accu- 
rate evaluation is to be made, it is essential 
that the colon be thoroughly cleansed of its 
luminal contents prior to the performance 
of the examination. That this is all too often 
not achieved is frustratingly clear to most 
radiologists, who are frequently forced to 
qualify radiologic reports by stating that 
while no gross lesions are demonstrated, 
residual feces, fluid or air prevent ideal 
evaluation. It is also apparent that in a 
busy hospital radiology department it is 
necessary to rely for the most part on rou- 
tine preparation methods and techniques. 
In recent years a variety of commercial 
products relating to colon cleansing have 
appeared on the market, and their use in 
the preparation of the colon for barium 
enema examinations has been recom- 
mended. It is proposed at this time to pre- 
sent a study evaluating the efficacy of two 
of these products as compared with a 
standard preparation procedure. In addi- 
tion, the patients’ subjective reactions to 
the preparation are also evaluated. 


METHOD OF STUDY 


Three hundred essentially consecutive 
routine barium enema examinations per- 
formed on in-patients at the University of 
Mississippi Medical Center comprise the 
material used in the present study. Air con- 
trast or other nonroutine techniques were 
not included. The great majority of the ex- 
aminations were performed on adults, with 
wide variation in the clinical indications 


for the procedure as would be expected in a 
general hospital population. 

In all instances a standard barium (Veri- 
O-Pake) and water preparation was em- 
ployed as the contrast material. The roent- 
genologic portion of the examination con- 
sisted of fluoroscopic observation of the 
colon as 1t filled plus a variable number of 
spot roentgenograms. Postfluoroscopy, rou- 
tine posteroanterior and right and left an- 
terior oblique roentgenograms of the filled 
colon were obtained, as well as a postevacu- 
ation anteroposterior roentgenogram of the 
abdomen. 

Certain features were common to the pa- 
tient preparation in all 300 examinations. 
These included a light supper the evening 
before the examination, followed by fluids 
only until bedtime, and on the morning of 
the examination only small amounts of 
water were allowed per os. 

The 300 examinations were divided into 
three ecual groups, varying as to the 
laxative-enema combination used during 
the preparation of the patient. The prepara- 
tion technique in these three groups was as 
follows. 

Group I—Castor Oil and Tap Water 
Enema. Early in the evening prior to the 
day of examination castor oil (2 fl. oz.) was 
taken per os. On the morning of the ex- 
amination, a tap water enema (I qt.) was 
administered by ward personnel, with in- 
structions to repeat if not effectual. 

Group II—Castor Oil and Fleet Enema 
Disposable Unit. Early in the evening prior 
to the day of examination castor oil (2 fl. 
oz.) was taken per os. On the morning of 
the examination, an enema was adminis- 
tered by ward personnel, using a single 


* From the Department of Radiology, University of Mississippi Medical Center, Jackson, Mississippi. 
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Fleet enema disposable unit (43 fl. 02.). 

Group III—BPhospho-Soda (Fleet) and 
Fleet Enema Disposable Unit. Early in the 
evening prior to os a of examination 
fl. oz.) was taken 
per OS. On de B of the examination 
an enema was administered by ward 
personnel, using a single Fleet enema dis- 
posable unit (43 fl. oz.). 

At the time of the barium enema ex- 
amination, each patient was questioned by 
the radiologist performing the procedure, 
who checked not only the type of prepara- 
tion but also the patient’s subjective re- 
sponse to it. The incidence of nausea, 
vomiting and abdominal cramps, as well as 
the number of bowel movements occurring 
during the preparation period, was re- 
corded in each instance. 

At the completion of the 300 examina- 
tions, the roentgenograms comprising each 
examination were placed in separate film 
envelopes. The authors then jointly re- 
viewed each set of roentgenograms, with- 
out reference at this time to the tvpe of 
preparation used. In each instance, on the 
basis of the roentgenologic appearance, an 
estimate was made as to the quantity of 
residual feces and gas in the colon. In addi- 
tion, each examination was classified as to 
the authors' estimate of the over-all quality 
of the colon cleansing and the adequacy of 
the study. After all 300 studies had been 
reviewed and classified, the results were 
tabulated against the type of colon prepara- 
tion used. The castor oil-tap water enema 
technique (Group 1) was used as the stand- 
ard by which the other two methods were 
compared. The patients’ subjective reac- 
tions were similarly tabulated. 


FINDINGS 


The roentgenologic evaluation as to the 
quantity of residual feces in the colon at the 
time of the performance of the barium 
enema studies is summarized in Table r. 
The figures are shown as percentages, but 
since there were 100 examinations in each 
of the three preparation groups, they also 
indicate the actual number of studies done. 
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Tage I 





QUANTITY OF RESIDUAL FECES IN COLON 
Castor Castor Phospho- 
: | Oil Oi Soda 
Quantity | and and and | Average 
of Feces | Water Fleet Fleet 
| Enema Enema Enema 
(per (per (per (per 
| cent) cent) cent) cent) 
None 13 16 9 13 
Minimal | $7 [s 47 | os 
| 70 66 $6 | 64 
Moderate | — 21 27 da 4 us 
Marked | 9 T 12. | 9 
T mem ea 2 "m dun 
30 34 44 | 36 


It will be noted that ideal cleansing, as 
evidenced by no demonstrable feces, was 
found in only 13 per cent of the 300 studies. 
In $1 per cent of the examinations, the 
amount of residual feces was estimated as 
being minimal, while in the remaining 36 
per cent it was recorded as being moderate 
to marked. As regards the three techniques 
of preparation, 1t is not felt that there was 
any marked difference in their abilitv to 
empty the colon of fecal material, although 
over-all the castor oil-water enema studies 
did appear to show the least residual fecal 
material, and the phospho-soda-Fleet en- 
ema group the most. 

The findings regarding the amount of 
residual gas in the colon at the time the 
barium enema examination was under- 
taken are summarized in Table n. 

In 11 per cent of the 300 examinations, 
there was no evidence of residual gas in 
the colon on the barium enema roentgeno- 
grams. In 64 per cent, the presence of 
minimal amounts of gas was recorded, and 
in 25 per cent there were felt to be mod- 
erate to marked quantities of gas present. 

Initiallv, it was postulated that the ward 
personnel might be introducing variable 
amounts of air into the colon during the ad- 
ministration of tap water enemas, and that, 
if this were true, the Fleet enema disposable 
unit preparation would result in less gas 
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being present. We were not, however, able 
to prove this, since less residual gas was 
found in the castor oil-water enema group. 

In addition to recording the relative 
quantities of residual feces and gas in the 
colon, each study was also classified as to 
over-all quality. This took into account not 
only the quantities of residual feces and 
gas, but also such factors as the relative 
proportions of these elements and their dis- 
tribution along the course of the colon. It 
proved impossible to completely eliminate 
such factors as excessive filing of the 
ileum with contrast material, marked 
redundancy cf the colon or poor evacua- 
tion in making this evaluation. These find- 
ings are summarized in Table rrr. 

In only 7 per cent of the 300 examina- 
tions was the over-all colon preparation and 
visualization considered to be excellent. In 
I4 per cent cleansing and visualization 
were so inadequate that it was necessary to 
call the study grossly unsatisfactory and to 
request that it be repeated. In 7g per cent 
of the studies, the over-all evaluation was 
recorded as being passable. This term 
"passable" requires further definition. From 
the authors' stand-point, it implies that the 
degree of colon cleansing and visualization 
was such that in the practicalities of every- 
day radiology a diagnostic interpretation 
of the status of the colon could be made, 


Taste II 
QUANTITY OF RESIDUAL GAS IN COLON 


Castor Castor Phospho- 








; Oil Oil Soda 
Quantity and and and 
of Gas Water Fleet Fleet 
Enema Enema Enema 








(per 


cent) 


(per 


cent) 


(per 
cent) 


None 14 II 8 
Minimal 66 65 61 
Moderate 

Marked 
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Tase III 


OVER-ALL QUALITY OF EXAMINATION 





Castor Castor Phospho- 
: Oil Oil Soda 
Roentgenologic and and and 
Evaluation | Water Fleet Fleet 
Enema Enema Enema 
(per — (per (per 
cent) cent) cent) 
Excellent 6 5 II 
Passable 80 78 79 
Unsatisfactory 14 17 IO 





without requesting that the examination be 
repeated. It does not imply that the studies 
were always truly satisfactory, since in 
many instances it was necessary to qualify 
the radiologic report as to the degree of 
colonic evaluation that was feasible. The 
type of preparation used did not appear to 
influence the over-all evaluation pattern. 
The patients’ subjective reactions to the 
type of colon preparation used, the in- 
cidence of nausea, vomiting and abdominal 
pain or cramps are summarized in Table tv. 
For the purposes of this study it was as- 
sumed that any nausea, vomiting or ab- 
dominal discomfort occurring during the 
colon preparation procedure was due to the 
preparation, although it is probable that 
patient disease was responsible for these 
symptoms in some instances. Thirty-five 
per cent of the total number of patients 


Tasie IV 


SUBJECTIVE REACTION TO TYPE OF 
COLON PREPARATION 


Castor Castor Phospho- 
Oil Oil Soda 
Type of and and and 
Reaction Water Fleet Fleet 
Enema Enema Enema 
(per (per (per 
cent) cent) cent) 
Nausea 42 33 30 
Vomiting 13 IO IO 
Cramps or 
Abdominal 





Pain 46 36 29 
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stated that they had observed nausea dur- 
ing the preparation period, and 11 per cent 
had vomited. In 37 per cent abdominal dis- 
comfort was noted, this usually being 
ae Hike in nature. Us Eam 
E pr E ee al somewhat Lowe 
subjective symptoms than did the castor 
oil plus tap water enema preparation, but 
this is probably not of real significance. 
Manv of the patients were unable to 
quantitate accurately the number of bowel 
movements associated with the colon prep- 
aration procedure. Approximately t1 per 
cent of the patients stated that the prep- 
aration had produced only one bowel 


movement. In 41 per cent the number of 


movements was estimated to vary from two 
to four, while 48 per cent of the patients 
stated that they had had five or more move- 
ments. The tvpe of preparation used did 
not appear to influence the pattern or 
number of bowel movements. 


DISCUSSION 


There is no preparation technique which 
will result in completely satisfactory cleans- 
ing of the colon in every instance. It is also 
obvious that there has to be some compro- 
mise between the elaborate preparation 
methods which have been recommended in 
the literature 
everyday radiology and medical practice. 

Most authors 
fecal material in the colon can be reduced 
by fasting or restricting solid food intake; 
however, manv phvsicians are reluctant to 
recommend that their patients remain 
routinely on a clear liquid diet for a period 
of twenty-four to seventy-two hours s prior 

to the performance of a barium enema 
examination, as has been suggested.? 

It is the general consensus of opinion 
that a vigorous cathartic should be given 
twelve to twenty-four hours prior to ex- 
amination, and castor oil continues to be 
the most commonlv used substance for this 
purpose? As indicated by the present 
study, there is considerable individual 
variation in its effectiveness, as judged by 
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the number of bowel movements produced 
and the degree of colon cleansing. This 
same individual variation in all probability 
applies to any of the usual laxatives. 
Opinions regardinz the value of enemas 
in colon preparation also vary consider- 
ably. Some authors have relied heavily on 
multiple enemas? while, at the other ex- 
treme, it has been suggested that enemas 
de more harm than good and should there- 
fore be eliminated as part of the colon prep- 
aration.” It is difficult to escape the con- 
clusion, however, that a properly ad- 
ministered enema cen effectively eliminate 
large quantities of juminal contents from 
the colon. It would also appear reasonable 
to anticipate that oae or two tap water or 
soapsuds enemas, properly administered, 
would be more effective in cleansing the 
right half of the colon than would the 
smaller quantity of liquid introduced bv 
the Fleet enema disposable unit. In the 
present study the findings tend to support 
this assumption. It may well be, however, 
that an enema with a Fleet disposable unit 
is frequentlv Just as effective as the aver- 
age tap water enema administered casually 
bv ward personnel, since it is suspected 
that there is a considerably greater chance 
for a tap water enema to be i improperly ad- 
ministered than would be the case in the 
disposable unit type enema. It should also 
be pointed out thar the disposable enema 
unit results in considerable time saving for 
busy ward personnel, so that in the long 
run these commercial units may be as 
economical as a tap water enema. 6 
The routme colon preparation technique 
for barium enema studies used at the 
University of Mississippi Medical Center 
combines castor oil and tap water enemas, 
as outlined in the Group 1 series in the 
present study. It is not suggested that this 
particular preparation method is ideal, but 
It is suspected that it comes close to the 
average preparation procedure being used 
in this country. Tais preparation method 
was therefore used as the baseline by which 
the techniques described for Groups 1 and 
I1 were evaluated. The quantitative re- 
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sults of the amounts of residual feces and 
gas would suggest that the latter two 
techniques were not as effective as the 
castor oil-water enema preparation, but on 
the over-all roentgenologic evaluation no 
significant difference could be detected. 
In our experience it 1s apparent that the 
average barium enema study is a rather 
gross screening procedure with anv of the 
three preparation procedures emploved, 
and that the quality of the usual prepara- 
tion and examination is such that small 
organic lesions could well pass undetected.! 
It is suspected that the radiologist is more 
aware of the diagnostic limitations of the 
routine barium enema study than is the 
average clinician requesting such studies. 
An evaluation study of the type pre- 
sented has certain inherent limitations 
which should be mentioned. There is no ob- 
jective way to quantitate the degree of 
colon cle eansing, and the terms “minimal.” 
“moderate” or “marked” depend upon sub- 
jective evaluation. Also, other viewers 
might not have the same ideas as to what 
constitutes an excellent, passable or un- 
satisfactory study. Limitations of this na- 
ture should result in the acceptance of the 
numerical data presented as being relative 
rather than absolute. 


SUMMARY 


A study has been presented dealing with 
the efficacy of colon preparation in 300 
barium enema examinations, as evaluated 
roentgenologically, along with the patients' 
subjective reactions to the procedures. 
Three different preparation techniques 


were utilized, differing as to the tvpe of 


laxative and enema emploved. As judged 
bv the findings on roentgenograms, there 
was no significant difference between these 
three techniques as regards the over-all 
quality or adequacy of the examinations, 
although those colons prepared with 

standard castor oil-water enema routine 
appeared to be more adequately cleansed. 
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In 64 per cent of the examinations, 
minimal or no residual feces were detected 
within the colon, with the remaining 36 per 
cent showing moderate to marked amounts 
of residual feces. In 75 per cent of the 


studies, minimal or no residual gas was 


noted M the colon, 25 per cent demon- 
strating moderate to marked amounts of 
gas. 

An over-all evaluation as to the qualitv 
of the preparation and the roentgenograms 
revealed that the studies were excellent in 
7 per cent of the total group, passable in 79 
per cent and grossly unsatisfactory in the 
remaining 14 per cent. Many of those in 
the passable group were not truly satis- 
factory studies, since it was frequently 
necessary to qualify the degree of colon 
evaluation that was feasible. 

Thirty-five per cent of the 300 patients 
observed nausea during the preparation 
procedure, and 11 per cent vomited. 
Cramps or abdominal pain were observed 
in 57 per cent of the group. There was con- 
sidesable variation in the number of bowel 
movements associated with any given 
preparation technique. 


Robert D. Sloan, M.D. 

Department of j'adiolody 

The University of Mississippi Medical Center 
Jackson, Mississippi 
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A COMPARISON OF THREE AGE? 


Py JOHN 


HE satisfactory preparation of the 

colon preceding barium enema ex- 
amination has long been a perplexing prob. 
lem to radiologists. The purpose of this 
study is to evaluate two relatively new 
agents, comparing them with the most 
widely accepted method which is the oral 
administration of castor oil followed by 
cleansing enemas.!?? 


METHOD OF INVESTIGATION 


The roentgenograms of 295 barium 
enema examinations performed between 
December, 1957 and August, 1959 were re- 
viewed by the author without knowledge 
of the method of preparation. During this 
period, three methods of preparation had 
been used. Group 1:79 patients; two ounces 
of castor oil were administered orally at 
4 P.M. on the afternoon preceding the ex- 
amination. Cle eansing enemas were given 
early on the morning of the examination. 
Group 2: 95 patients; these patients were 
given 30 mg. of bisacodvl (dulcolax) orally 
at 4 P.M. on the afternoon preceding the ex- 
amination. Two to mg. rectal suppositories 
containing the same material were inserted 
early on the morning of the examination. 
Group 3: 121 penes these patients were 
given a single $ ounce cannister of X-prep 
powder in a Blass full of milk or water at 
4 P.M. on the afternoon preceding the ex- 
amination. No additional preparation was 
carried out in this group. 

The fact that all patients in the above 
groups were prepared precisely as pre- 
scribed has been documented either by the 
nurses notes on hospital records or by spe- 
cific statement of the patient. This series 
does not include any patients 1n whom the 
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preparation deviated from one of the above 
regimens. Both in-patients and out-patients 
are includec. 

The pctients in Groups 2 and 3 were 
questioned concerning side effects such as 
cramping, nausea end vomiting, etc. The 
patients n Group 3 (X-prep) were ques- 
toned con: erning palatability. The pa- 
tients in Group 1 (castor oll) were not ques- 
tioned since this portion of the study was 
carried out in retrespect. 

The reentgenograms were in terpreted as 
belonging to one of three categories as fol- 
lows: (1? excellent—no residual fecal ma- 
terial identified; (2) acceptable—-fecal ma- 
terial in the cecum and/or a single small 
collection cf fecal material elsewhere in the 
colon; (5) unsatisfactory. 


n dans are tabulated in Table 1. The 
of un € results 1s 
y PER ve 


groups. 3e: ionteeti per cent of i aes 
patients. became nauseated as compared 
with 11 oer cent of the X-prep group. In no 
instance was the cramping or nausea con- 
sidered severe. Vomiting occurred infre- 
quently. Nineteen per cent of the X-prep 
group considered the material to have an 
unpleas.nt taste. 


DISCUSSION 


The use of bisacodyl as a colon evacuant 
was deseri»ed in the European literature as 
early as 1614.5? The drug acts by direct con- 
tact wi: h the Eon. mucosa after either 


* Senior Resident in Radiology, The University of Ok'ahoma Medical C enter. At present Maxwell AFB, Alabama. 
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Tape I 
RESULTS OF COLON PREPARATION STUDY 
lE EC REC ECL MM MEE ‘as Ua a 
| Adequacy of Preparation | 
No. | (Categorized*) | 
Age . DAP de i : se x NI 2 Josue Or k y 
gent Pacents DM RA EGO UMOR _| Nausea | Vomiting | Cramping 
| | (1) ) | (3) | | 
Tu NOR: ——Ó———— ——— € ——M Áo uei E 
castor Oil | 
2 0z.--enema 79 Sz p we 
| ds j 
e a a a aaa a aa e aaa RE cae SUSPEN. EE EAA AEEA T AEE EE S ere E P ee eT RE 
R | | 
2ulcolax, 30 mg. plus two | * 
10 mg. suppositories | 9§ 13 1 (196) 70 (69%) T 
uses ad A ERE Sere RARE QUEE. MEE e reat ae oT. eal te Ne Lees 
| | 
D: | pra p. 
X -Prep | 121 s 3 (2%) |? 92 (69%) T 


* > No residual fecal material! identifed, 
) Fecal material in cecum and/or single small collec 
1) " satisfactory. 
i Mik d only. 


peristaltic movements. The toxicity 1s 
ow.” The rectal suppositories are effec- 
“ive within fifteen to sixty minutes. 

The use of bisacodyl has not been widely 
-eported in the North American literature. 
Where its use has been reported, it has been 

considered a satisfactory preparation for 
barium enema examination.*5* However, 
the criteria to be met for “satisfactory” re- 
sults have not been clearly stated. It is 
therefore difficult to compare results. 

X-prep is a cocoa-flavored powder con- 
taining the standardized active constituent 
of cassia acutifolia pod (senna). It is ab- 
sorbed in the small bowel and the active 
ingredient reaches the colon through the 
blood stream. In the colon, the senna glv- 
cosides react with enzymes from B. coli to 
produce new compounds which, in turn 
cause contraction of the large bowel bv 
their stimulating effect of the neuromuscu- 
lar apparatus.!? 

Statman" reports “excellent” results in 

2 per cent of 103 cases with no “unsatis- 


an results. The criteria for "excel- 
lent," "good, " and "unsatisfactorv" are 





not stated. Nineteen per cent of his patients 
complained of cramping. The satisfactory 
results following the use of the material 
have also been reported by Kaufman? 
This study, as well as similar ones by 
others, have established that bisacodyl 





ction of fecal material elsewhere in colon. 


(dulcolax) and X-prep (senna) are satis- 
factory materials for cleansing of the colon 
preparatory to barium enema examination. 
The present study indicates that they may 
be slightly better than the castor oil and 
enema method. T hey are certainly more ac- 
ceptable to the patient. Another important 
factor is that enemas need not be given with 
either of the newer media—constituting a 
great convenience to the patient and the 
hospital alike. 


SUMMARY 


The satisfactory preparation of the 
colon preceding a barium enema examina- 
tion has been and is a perplexing problem to 

radiologists. The purpose of this study was 

to evaluate 2 new agents, comparing them 
with the most widely accepted method, 
which is castor oil followed by cleansing 
enemas. 

Two hundred and ninety-five examina- 
tions were included in the study. Ninety- 
five patients were prepared with the con- 
tact laxative, bisacodvl (dulcolax); 121 pa- 
tients were prepared with a preparation 
containing senna ( X-prep); and 7g patients 
were prepared with 2 ounces of castor oil 
followed by cleansing enemas. All of the ex- 
aminations were reviewed ind evaluated 
by the author and without knowledge of 
the preparation used. 
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Dulcolax and X-prep proved to be as 
adequate as castor oil and enemas in 
evacuating the colon under the conditions 
of this study. 


John L. Ritan, Captain, USAF (MC) 
Box 1022. 

USAF Hospital Maxwell 

Maxwell AFB, Alabama 
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DIFFICULTIES IN THE ROENTGEN DIAGNOSIS 
OF CECAL TUMORS* 


By NORMAN HEILBRUN, M.D., and CHARLES BERNSTEIN, M.D. 


BUFFALO, 


"qu roentgen demonstration of tumors 
in the cecum may be more difficult 
than in other parts of the colon where the 
diameter is smaller.^? This is particularly 
true of small tumors arising on the anterior 
or posterior wall, which are more difficult 
to visualize in profile. An analogy can be 
made with the rectum where small lesions 
are not easily demonstrable roentgeno- 
graphically. However, the entire circum- 
ference of the rectum can be examined 
directly by the examining finger or the 
proctosigmoidoscope. The cecum, of equal 
or greater diameter, can only be examined 
indirectly, either in the distended state 
with a fluid barium suspension or barium 
and air, or in the contracted state by study- 
irg the configuration of the mucosal folds 
coated with barium. 

The early recognition of cecal tumors is 
most important, since resection of these 
tumors, as well as tumors of the other 
segments of the colon, yields one of the 
best survival rates in diseases of the gastro- 
intestinal tract.4 Unfortunately, tumors 
arising in the cecum are often “silent,” 
with a paucity of early signs and symptoms 
unless they are complicated by bleeding, 
obstruction, intussusception, perforation or 
appendicitis.? 

In the majority of cecal tumors a 
definitive tumor cefect is usually revealed 
bv one or more techniques. Yet, there is a 
sizable number of cases in which the 
tumor is not positively identified on roent- 
gen examination. In a recent report the 
tumor was overlooked initially in 6 of 22 
cases.* The lesion was demonstrated subse- 
quently in 2, but the remaining 4 were 
not correctly diagnosed before surgical ex- 
ploration. 


NEW YORK 


ROENTGEN SIGNS 


We wish to call attention to the roent- 
gen abnormalities presented by this group 
of tumors. When one or more of the follow- 
ing signs is present, a strong suspicion of 
tumor as the underlying cause must be 
entertained: 

I. Irritability. The cecum may not relax 
initially to accept the barium stream or, 
following the initial filling, there may be 
rapid contraction. This makes it difficult to 
apply compression for the delineation of 
small defects. Both small and large tumors 
have frequently presented this finding. 
This irritability is sometimes overcome by 
the double contrast technique. 

2. Irregularity of Outline without a Defini- 
tive Filling Defect. This may be the only 
abnormality on either the pre- or post- 
evacuation studies. However, this sign may 
be confused with adherent fecal material, 
which will also produce marginal irregular- 
ities or intraluminal defects. This empha- 
sizes the need for a properly cleansed right 
colon. 

3. Shallow, Marginal Defects with Sharp 
Corners. Sometimes these are only revealed 
on the double contrast study; they may be 
due to tumor infiltration. 

4. Irregular Mucosal Relief Pattern. The 
mucosal staining on the postevacuation 
study may show thickened irregular folds 
even though the tumor is not recognizable. 

5. Lack of Cecal Filling. Some of the lar- 
gest tumors may grow through and around 
the cecum into the surrounding tissues, 
wholly or partly compressing and obliterat- 
ing the lumen. Recognition of incomplete 
filing may be difficult, particularly when 
associated with irritability. In some cases 
a tumor filing defect is not evident on 


* From The School of Medicine, The University of Buffalo, Buffalo, New York. 
Presented as a Scientific Exhibit at the Sixty-first Annual Meeting of the American Roentgen Ray Society, Atlantic City, New 


Jersey, September 27-30, 1960, 
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either pre- or postevacuation studies be- 
cause the barium column did not enter the 
E area. 

d erfor ation Un 


Para- Pericecal 
coe and Sr an abscess or the ab- 
scess may result from perforation of the ap- 
pendix secondary to occlusion of its base 
by the tumor. These abscesses produce 
defects in the cecal outline which may com- 
press or obliterate the portion of the cecum 
containing the tumor, making correct 
assessment difficult. 

The demonstration of any of these ab- 
normalities, with confirmation by restudy, 
should strongly suggest tumor as the prob- 
able diagnosis, even in the absence of a 
palpable mass, and especially in the pres- 
ence of anemia or occult blood in the stool. 

The following case reports will serve to 
illustrate the difficulties in the roentgen 
diagnosis of certain cecal tumors by empha- 
sizing the abnormalities and problems 
which may be encountered. 


REPORT OF CASES 


Case 1. M.D., a fiftv-two vear old white 
male. The dienes problem in this patient, 
who had a sudden onset of rectal bleeding, 
centered about the radiolucencies in the cecal 
tip which were interpreted as fecal material at 
the initial examination (Fig. 1, 4, B and C). 
Since the terminal ileum was not filled, the pa- 
tient was asked to return for a small bowel 
study, but he failed to do so. A few days later 
he ae loped an acute surgical abdomen with 
right lower quadrant pain. At operation this was 
found to be a perforated cecal tumor. The 
appendix was removed, but there was no colonic 
resection. 

Two months later there was a palpable mass 
in the cecal area. A repeat colon study revealed 
only inability to completely fill the cecum and 
an indentation on the posterolateral wall. At 
oral barium study, the terminal ileum and ieo- 
cecal valve were normally outlined without 
evidence of displacement by the palpable mass. 

Two months later, 7.e., four months after the 
initial onset of bleeding, a right colectomy was 
performed. A papillary ulcerated neoplasm 2.5 
X4.0 cm. in size was found at the tip of the 
cecum with extensive ulceration on the surface 
to a depth of 1.0 cm. 
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Comment, The episode of bleeding sug- 
gested the possibility of tumor, but it was 
not recognized at the initial colon. study 


since the mottled radiolucencies at the 
cecal t tp were misinterpreted as feces, an 


error of commission. A second study two 
months later did not positively identify the 
tumor, ae its Known presence. 


Case m. J.W., a sixty-two year old white 
male. This s atient had mild anemia, inconstant 
occult blood in the stool and a questionable soft 
mass in the right lower quadrant. The diag- 
nostic problem centered about the partially 
contracted and incompletely distensible cecum 
(Fig. iu 4, B and C). A tumor mass involving 
the wall could not be positively identified. The 
contracted cecal mp suggested inflammatory 
disease but, in the presence of anemia and the 
absence of fever, tumor seemed more likely. 

At surgery, i adenocarcinoma 4.0 cm. in 
diameter was found in the anterior portion of 
the cecal tip. Grossly, this fungating mass had 
infiltrated the entre wall and the underlying 
fat. 


Comment. In this case the tumor mass 
was not identifiable on roentgen examina- 
tion, but an abnormal cecum in the pres- 
ence of anemia, occult blood and a ques- 
tionable mass suggested tumor as the cor- 
rect diagnosis. 


Case nr. J.H., a seventy year old white 


male. The agence problem concerned the 
mottled densities overlying the right iliac 


fossa which were interpreted as fecal masses in a 
compressed cecum (Fig. 3, Æ and B). There 
was a la arge. m n ydp Huctuant, palpable 


Three rus bonas to the examination there 
had been a sudden onset of pain in the right 
lower quadrant. Fever, anemia and leukocvtosis 
were present. The clinical and roentgen find- 
ings suggested ruptured appendix with abscess 
and, at surgery, a foul, fecal smelling, orange- 
sized abscess was drained. Postoperative drain- 
age diminished but was intermittent for two 
and one half months, and the patient was re- 
operated. The drainage site was opened widely 
and deeply. Some necrotic tissue was found to 
extend to the cecal wall. Frozen sections re- 
vealed carcinoma and a right hemicolectomy 
was performed. The cecum showed an ulcera- 
tion on the lateral wall which had perforated 
into the adjacent tissues. 
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Fic. 1. Case r. (4 


Pre- and (B) postevacuation 











studies reveal mottled radiolucencies at the 
cecal tip interpreted as fecal residues, The 





appendix is faintly visualized. (C) The in. 
complete distention and questionable den- 
sity at the cecal tip was misinterpreted as 
fecal residue. 

The tumor measured 4.02.5 em. at re- 
section four months after this examination. 
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The specimen revealed a fungating, perforat- 
ing tumor only 3.0X 4.0 cm. in size adjacent to 
the appendiceal Fa infiltrating all layers and 
the outer fat. The ee showed serosal in- 
flammatory changes. 


Comment. The early perforation of this 
tumor obscured the underlying cause and 
produced clinical and roentgen abnormal- 
ities interpreted as an appendiceal abscess 
with cecal compression. The mottled cecal 
densities and moderate anemia should have 
suggested the possibility of tumor. 


Case 1v, J.L., a fifty-nine year old obese white 
male. The diagnostic difficulty in this patient 

was related to the filling of the cecum at the 
time of fluoroscopic observation. The cecum 
did not immediately relax to accept the on- 
coming barium stream. At the time of apparent 
maximum filling, a spot roentgenogram showed 


3. Case ni. (A Pre- and (B) postevacuation roentgenograms show that the cecum is incompletely filled 
due to compression by the clinically palpable, large, fluctuant mass. The mottled radiolucencies in the 
cecal area were interpreted as retained fecal masses. Note the sharp delineation between the compressed 
cecum and the ascending colon, 

The compressed cecum measured 6.0 cm. in diameter but the tumor measured only 3.0X4.0 cm, at 
resection two and one half months after this examination. 


irregularities of the cecal tip and posterior wall 
which were not recognized as tumor. Due to the 
irritability, the pre-evacuation studies showed 
a par tially contracted cecum with distorted 
mucosal folds (Fig. 4). The postevacuation 
study also showed distortion of the folds over a 
fairly large area of the cecum and ascending 
colon, but a tumor was not recognized. 

For three months prior to the examination, 
there had been constant discomfort and pain in 
the lower abdomen, with occasional cramps at 
night. The liver was somewhat enlarged but no 
nodules were felt. Anemia of moderate severity 
was present. 

At surgery, a large mass composed of a cecal 
tumor and matted small bowel was found in the 
right lower quadrant. Multiple tumor nodules 
involved the mesentery and extended down to 
the base. The liver was markedly enlarged and 
full of metastatic tumor. Biopsy revealed a 
mucus-secreting adenocarcinoma, 





Fic. 4. Case 1v. Note the distorted thickened folds in 
the partially contracted cecum. The indentation 
on the medial wall (arrow) was interpreted as a 
plump ileocecal valve. 

This large tumor of the cecum was inoperable. 


Comment. The irritability, incomplete 

filling of the cecal tip, distortion of the 
mucosa and the presence of anemia should 
have suggested a cecal tumor, even though 
a tumor filling defect was not recognized 
or was interpreted incorrectly. 


Case v.* T.M., a fifty-five year old white 
male. The difficulty in diagnosing this case was 
based upon the incomplete filling of the cecum 
on the colon study and inability to visualize the 
terminal ileum adequately on the small bowel 
study; this resulted in the roentgen interpreta- 
tion of possible granulomatous inflammatory 
disease (Fig. 2, 4, Band C). 

There was a long history of periodic indiges- 
tion, considered to be functional in view of 
negative results of repeated clinical, laboratory 


* This case is reported through the courtesy of Dr. Gordon 
Culver, Buffalo General Hospital, Buffalo, New York, 
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and roentgen studies. Six weeks prior to admis- 
sion, there had been a et a T 
loss of weight and malaise. Physical: Emi 
tion was essentially negative except for tender- 
ness in ie epigastrium and right lower quad- 
rant. No masses were felt. l'here was no anemia 
but ne sedimentation rate was 23 mm. The 
stools were negative for occult ee 

At surgery, a penetrating carcinoma of the 
cecum with fixation to the right abdominal wall 
was found. There was involvement of the 
terminal ileum and omentum with numerous 
implants in the cul-de-sac. The liver was dif- 
fusely involved with metastatic carcinoma, 

A primary tumor of the cecum involving al- 
most its entire circumference was found at 
autopsy. n addition to the dissemination noted 
at the surgical exploration, there were metas- 
tases in all of the abdominal and thoracic 
organs. 





Comment. The irritability of the involved 
cecum ond terminal ileum suggested in- 
flammatory or granulomatous disease as 
the primary diagnosis, since constant fill. 
ing defects were not discerned at the roent- 
gen examination. There was no anemia 


Ae 


and the stools were negative for occult 
blood. 
Case vr. P.E., a fifty year old white male. 


This pátie ent had a two months’ history of shoot- 
ing pains in the right abdomen, more severe 
during tse three weeks prior to examination. 
The diagnostic problem centered about the in- 
com p y : lied cecum with a bubble of gas just 
tion Sende vit rm tela) ileum filled and showed 
some disslacement (Fig. 6 B). A tumor involv- 
ing the cecum was not identified on either the 
pre- or postevacuation studies, Thus, in the 
absence ef an identifiable tumor, the findings 
suggested inflammatory disease such as jn- 
dolent appendiceal abscess. Rectally, a hard, 
irregular, nonfluctuant, nontender mass was 
felt at the tip of the examining finger on the 
anterior wall a little to the left of the midline. 


Shght fever was present, but there was no 
anemia cr weight loss. 
Surger* re vealed a large cecal tumor extend- 


ing upward to involve the ascending colon and 
downward i into the right pelvis. The omentum 
was studced with tumor. No abscess was found. 
Biopsies ‘rom several areas revealed a mucus- 
secreting adenocarcinoma. 
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Fic. c. Case v. (Z and B) The incomplete 
filling of the cecum is clearly shown but it 
was not known whether the small distal 
collection of barium was in the cecum or the 
terminal ileum. (C)g The terminal ileum 
shows a narrowing proximal to the ileocecal 
valve, interpreted as an irritable segment. 
The cecum is incompletely outlined with 
barium. 

This penetrating tumor of the cecum was 
inoperable. 
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Fic. 6. Case vi. (4) The cecum is incompletely filled with barium. (8) The postevacuation study shows 
contraction of the incompletely filled cecum and the bubble of gas below it (arrow). The terminal ileum 


is displaced. 
An extensive inoperable tumor was found at surgery. 


Comment. Although an extensive tumor the postevacuation studies of the partially con- 
mass involving the cecum and ascending tracted c cum, although there were exaggerated 
colon was found at surgery, the colon haustral "olds along the lateral wall (Fig. 7€). 
sed dad not revered: the exten. oF THE However. air contrast studies (Fig. 75D and E) 
cecal anwolvemsnt since tbe Darium ina. EVER ui tne right anterior oblique pro- 
not extended far enough into the cecum to jection : step-like defect on the lateral and 
allow visualization of a tumor. The gas astar as the cecal Ws rhe avail was-sliéhri 
bubble may have been trapped in a seg- serrated. This step-like deformity and serration 
ment of the unfilled portion of the cecum. — were interpreted as tumor infiltration. 

Case vii. C.f., a sixty year old white female. —.,."  ? "= e 
There was a long history of constipation and diameter. involving the Heocecal valve, was 
indigestion, a twenty pound weight loss over found aad a right hemicolectomy was per- 
a six to eight month period and persistent tormed. 
anemia. The diagnostic problem in this patient 
was related to the irritable segment at the (00. el MONOCDE MCN 

z examinctions were suggestive of inflam- 


junction of the cecum and ascending colon MEAN US | M | | 

(Fig. 7.4). The initial roentgen study and the matory disease and a distinct tumor was 
repeat study, a week later, showed spasm and "Ot identified. [he double contrast studv 
irritability at this location with a large amount revealec a step-like deformity of one wall, 
of retained fecal material in the right colon suggestmg tumor infiltration, but the mass 


(Fig. 7, A and B). A tumor was notidentifiedon itself was not clearly outlined. The com- 
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Comment. The frst and second roentgen 


il Tumors 


z 
[S 


Cec 


f 


* 


1gnosis O 


^ 
e 


keai 


1 


Roentgen D 











Ux 
ENS 


n 


PES 


PE 


S 


E 


RR MENS 


HEUS 


e» E 


di yunnana v 


MSAN 
E 





c 


i 
5 
fi 


F 
à 
3 


i 


st 





1 


ti 


— od 

^X Z 

+ es mm, 
ea al M 


H 


F. 


in 
ir 


| 


C 
ic 
i 


how 
} 


m-—— 0t mm usen 
-— haw? 

te O c 

rond ^ 

— 

Ta * m U 

t 

= si 

— a cad 
rr 
$i 
à 
Mu 


p 
it th 


I the c 


) 
Ei 
inc 


teg 


LION € 


3 ¥ 
FS 
$ 


m 
Mn 


vit. (4 


kc 


a 


w 





AS 


Ing c 


* 


l 


enc 
h 


v 


j 
C 


nn 


E 


t 





he 


es in t 


un 


r 
E] 


ret 





C 


t 


) 


C 


d 


is i 


( 


l 


ni 


+ 
t 
i 


à 


m 


a 


Kt 


r 
x 


he r 


icu 


] prepar 


C 


Ho 


X 


D 


y 


H 


M 


pur 


ane 


( 


e 


ma 
C 


f 


C 


ition stu 


- 
í 


ve 
^4 


y 


a 


1 


on tl 


t 





* 


*3 





i i 
e L 

P ma 
LL mpe 


+ 


ntg 
ti 





~~ 
p 
^ m 
m, 
r Us 
P r ee 
a—Á H 
Lege 
awe! 
Pas 
+ 
Gaai 
^ 
me 
-— 
[m 
— 
M 


Vi 





Poste 





d gnat 
dent 
aum 
sos fe 
=o 
Mu a aa 
* 47 
m 
€ e 
Vw 
Zo oc 
et Dem 
——— id 
— 
- c 
pw 
VIN 
ud wh 
P ~~ 
pt i 
Ll B 
pm -—À 


WO Per 


us 


^) 


Jand E 


rp . for 7 p 


Pi 
[i 


iF 


UH th 


H 


H 


RE 


2 lea 


/ 


( 


Fic. 7. (D and E) Double contrast spot 
roentgenograms. The defect is not visualized 
in the anteroposterior view (D) but is 
clearly seen in a right anterior oblique pro- 
jection (E). This confirms the defect noted 
in A. 


The tumor measured 4.0 cm. in diameter. 


bination of irritabilitv, step-like defect on 
distention, anemia and occult blood sug- 
gested that tumor was the correct diag- 


nosis. 


Case vir. S.H., a seventy-eighr vear old 
white male. The problem in the roentgen diag- 
nosis centered about the initial irritability of the 
cecum at the time of the barium enema. The 
cecum could be distended, but there was a flat 
step-like indentation on the lateral wall on both 


HJ 


the barium and double contrast studies (Fig. 8, 
{£ and B). 

Three months previously, a roentgenographic 
examination of the colon had been reported as 
negative but, on review, the step-like indenta- 
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tion on the ateral wall was seen to have been 
present (hig. 8, C and D). During this three 
month interval a physical examination was 


occult blooc in the stool and a drop in the 
hemoglobin trom 12.5 to 10.4 gm. The associa- 


tion of these clinical #ndings with the cecal 
irritability and step-like indentation seen on 
roentgen examination suggested tumor. The 


patient was advised to have surgery, but re- 
fused. 


Surgery was not pecformed until approxi- 
mately nine months later. During this time, the 
colon was re-examined on three occasions, i.e., 
two, six (log. SE) and seven and one half 
months after surgical intervention was advised. 
On each occasion the major finding was cecal 
irritability end lack of distensibility during the 


retrograde barum stucy. The postevacuation 
studies revealed thickening and coarseness of 
the mucosa) pattern bat a definite fixed de- 
formity was not demonstrated or recognized. 


Double con:rast studies revealed distensibility 
of the cecum with a step-like indentation on the 
lateral wall. On the last two occasions, there 


DES 


well. 

A fungarng tumor penetrating through the 
lateral wal, involving the lateral parietal 
peritoneum, was found at surgery and a right 
hemicolectemy was performed. 

The tumer measured only 3.0% £0 cm. and 
one edge involved the ikeocecal valve. It had in- 
hitrated the entire wal. and extended into the 
underlying tat tissue. Sections showed a mature 
adenocarcinoma infiltrating all areas. 

Comment. The diaznosis of cecal tumor 
was correctly suggested at the time of the 
second examination by the association of 
the clinical and roentgen findings noted 
above, despite the absence of a typical 


tumor fillig defect. The procrastination 
of the patient afforded the opportunity for 


several re-examinations in which the most 
prominent findings were again irritability 
of the cecum, thick and irregular mucosa 
when contracted and a small step-like 
defect on the lateral wall when distended 
by the double contrast technique. 


DISCUSSION 


The com mon denominator in this selected 
group was an abnormality of the cecum, 
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Fig. 8. (E) Barium study six months after 4. The 


cecum is still fairiy distensible but there is in- 
complete filling along the lateral wall without a 
definitive tumor defect. 

The tumor measured 3.0X 


$.0 cm. at surgery 


twelve months after the initial examination. (C 


and D). 


but the correct interpretation of tumor was 
not made in every case. Due to the fre- 
quency of irritability, the exclusion of in- 
flammatory disease presented the most 
common problem in the differential diag- 
nosis. Phillips ez ai" found that 17 of 27 
benign lesions of the cecum (misdiagnosed 
as carcinoma) were due to inflammatory 
disease. Weber? has stated, “the diagnosis 
of inflammatory disease is made after 
eliminating the possibility of tumor." 

The most frequent possibility to be con- 
sidered in the differential diagnosis 1s 
acute or subacute perforated appendicitis. 
Appendiceal abscess per se is not uncom- 
mon in older age groups, but it may also 
result from appendicitis secondary to oc- 


ilbrun and Charles 


Bernstein APRIL, 1962 


clusion of the base by a tumor. Other 
acute or chronic inflammatory lesions to be 
differentiated are segmental nonspecific 
ulcerative colitis of the right colon, specific 
colitis due to tuberculosis or amebiasis, 
right sided diverticulitis and foreign body 
perforation. The presence of small fecal 
masses mav be confused with small be- 
nign or malignant tumors in spite of care- 
ful preparation, and must be differentiated 
by a repeas examination. 

Anemia and occult blood in the stool 
were present in the majority of cases but 
were absert in Cases 1v and v, which had 
extensive tumors. Palpableabdominal mass- 
es were nored in only 2 of the $ cases and 
of these 1 was due to an abscess. In Case 
via nodular mass was felt rectally. Thus, 
the clinice! signs were inconstant; how- 
ever, the fact that anemia and occult 
blood in the stool were the most common 
emphasizes their importance in the absence 
of other signs or symptoms. 





SUMMARY 


The presence of a tumor should be sus- 
pected when any of the following roentgen 
abnormalities of the cecum are demon- 
strated: aoe rritabilitv, (2) irregularity of 
outline without a pm filling defect, (3) 
shallow, marginal defects with sh larp cor- 
ners, (4) irregular mucosal relief pattern, 
(5) lack of cecal filling in whole or in part, 
and (6) d iefects due to para- or pericec cal 
abscess. These findings are particularly 
significan: in any patient over forty vears 


^ 


of age and especially in the presence of 
anemia or occult blood. 
Norman He: TAS NED. 


684 eias are Avenue 
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ADDENDUM 


After reviewing our Scientific Exhibit at 
the Sixte-frst Annual Meeting of the 
American Roentgen Ray Society, Dr. 
Isadore 2 Radiologist-in-Chief at 
the Jewish General Hospital, Montreal, 
Quebec, Canada, was kind enough to send 
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us roentgenograms of 2 cases showing 
sharply cornered, localized shallow mar- 
ginal defects, similar to those seen in Cases 
vir and viri, which at surgery proved to be 
carcinoma. 
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RETROGRADE PROLAPSE OF THE ILEOCECAL VALVE 


By SIDNEY RUBIN, M.D.,,* DAVID S. 


and JACK VINCENT, 


KANSAS CITY, 


SINCE the advent of amplified fuoros- 
\7 copy, retrograde prolapse of the ileo- 
cecal valve has been seen with greater fre- 
quency. Antegrade prolapse of the terminal 
ileam has been reported by many authors, 
some considering this a normal physio- 
logic state and others a pathologic entity. 
It is not our intent to add to the discussion 
regarding these controversial concepts, but 
rather to emphasize the importance of being 
cognizant of the reverse movement of the 
valvular mucosa, since the appearance can 
be confusing and lead to errors in interpre- 
tation. This very problem induced Rigler 
and Lasser? to report a case in 1951. 


REPORT OF A CASE 


R.R., fifty-three vears of age, was first seen 
on October 16, 1953, at which time a general 
examination revealed a healthy white male with 
no abnormal physical findings. The only abnor- 

mality was a slightly elevated blood sugar level. 

On July 3, 1956, a prostatic resection and a 
bladder papillectomy were performed. In 
September, 1958, the patient sought medical 
advise because he had noted occasional loose 
stools. 

Physical examination revealed vague tender- 
ness elicited at deep palpation in the cecal area. 
Sigmoidoscopic study demonstrated a smooth 
rectal mucosa but the watery stool was sero- 
sanguinous. The test for blood was 4+. 
double contrast roentgen study of the colon 
revealed a negative colon pattern but demon- 
strated a prominent ileocecal valve (Fig. 1). 
'The mucosa was seen to enter the cecum and 
then to extend back i in a retrograde manner 
into the ileum (Lig. 2). The V shay sed frenulum 
was not disturbed or effaced. 

On December 8, 1958, the pati ient noted red 
blood, mixed vd the excreta, in a loose stool. 
All the laboratory studies were noncontribu- 
torv. 


* Radiology Department at Menorah Medical Center. 
T Resident in Radiology at Menorah Medical Center. 
1 Department of Medicine at Menorah Medical Center. 
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A repeat colon study again demonstratec 
retrograde prolapse ol F the mucosa and, although 
the mucosa appeared phable and suggested a 
benign state, the patient was explored. We felt 
this was justified. because of the persisting 
melena and because we could not exclude the 
possibilitv of a small neoplasm. The surgical 
specimen demonstrated the redundancy of the 
mucosa which was so alterable as to permit 
simulation of the zz vivo conditions (Fig. 3). 


DISCUSSION 


Anatomicallv, the terminal ileum enters 
the colon on the medial aspect at right 
angles to the ascending caput; the b luntly 
rounded ends of the ileal walls form the 
upper and lower lips of the valve (Fig. 4). 


The upper lip is the longer (approximately 


2 em. in length) and is well delineated in 
spot roentgenograms made of this region. 


The common lower ileocecal wall bends 


medially to form the lower lip of the valve 
by approaching the upper lip at an acute 
angle and bv ending a few millimeters short 
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FIG. 2, Spot roen tgenograms demonstrating the retrograde mucosal prolapse. Note that the V 


shape of the 


valve is not obliterated: this emphasizes the mucosal basis for the roentgen findings. 


of it. The valve, as such, does not project 
freely into the colon, but it Is supported 
ind suspended bv crescentic folds of the 
-olonic wall called the frenula of the valve. 
Since the ileum is usually implanted in- 
-o the colon immediately anterior to the 
medial mesenter:c tenia, this tenia softens 
the base of the valve while the lateral tenia 
lends support to the frenula. The mucous 
membrane of the lips is often loosely at- 
tached to the underlving structure and this 
tally true of the inner surface of the 

leal valve (Fig. 3). 
Fleischner and Bernstein! have dissected 
multiple anatomic specimens from which 


they have concluded that the protrusion of 


* 


the ileocecal valve is caused bv the re- 





Fig. 3. Surgical specimen showing the redundant ileal 


mucosal fold and a small superficial ulceration 
(arrows). The mucosa was readily movable and 
could be prolapsed in either direction. 
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dundant ileal mucosa. This rosette-hke 
valve is compared to the prolapse of the 
antral mucosa into the duodenum. 

Our roentgen findings support Fleisch- 
ner and Bernstein’s anatomic findings since, 
in the roentgen study of retrograde pro- 
lapse, the indented “beak-like” valvular 
shadow persists while a small linear channel 
of barium is observed in the ileocecal area. 
The mucosa seems to move backward as the 
barium is forced into the ileum. This 
phenomenon may persist for several sec- 
onds at fluoroscopy even though the flow of 
barium is stopped. It can readily be ex- 
plained by the difference in pressure 
gradient within the lumen of the cecum 
and ileum. The persistence of the valvular 
appearance at the cecal area without any 
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effacement associated with extreme disten- 
tion precludes considering the valve alone 
as being responsible for the roentgen ap- 
pearance. 

Although this condition is unassociated 


with clinical or physical findings in most 
instances, and its roentgen and fluoroscopic 


observation is a fortuitous one, occasionally 
active b eeding may be the presenting com- 
plaint, or there may be occult blood loss. 
The diagnosis becomes further complicated 
by the rare coexistence of mucosal ulcers 
and recundant tleal mucosa, such as oc- 
curred m the reported case. 


SUMMARY 


1. The concept of retrograde mucosal 
prolapse of the ileocecal valve is presented 


as a physiologic phenomenon that is con- 
fronting the radiologist with increasing fre- 
quencv since the advent of amplification 
fluoroscopic techniques. 

2. On rare occasions, the redundant 
mucosa may contain some small ulcers that 
can account for occult and active bleeding. 

3. Recognition of this condition may 
help one avoid the misinterpretation of 
these reentgen findings. 

Sidney Kubin, M.D. 
701 East 63rd Street 
Kansas City, Missouri 
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A HISTOPATHOLOGIC BASIS 


‘OR THE INTERPRE- 


TATION OF SMALL BOWEL ROENTGENOGRAPHY 
IN TROPICAL SPRUE* 


By MARTIN H. FLOCH, M.D., WILLIAM L. CALDWELL, M.D., and THOMAS W. SHEEHY, M.D. 


SAN JUAN, PUERTO RICO 


I XFERODUCTION of the peroral small 
4 bowel biopsy? has made possible histo- 
logic studv of the small intestine in various 
disease states. Utilizing this. technique, 
Butterworth and Perez-Santiago! docu- 
mented the jejunal mucosal pathology in 
tropical sprue. The most prominent changes 
are epithelial cell abnormalities, villous 
atrophy, and round cell infiltration. The 
pattern of malabsorption in sprue has been 
defined by poor xylose absorption, low 
serum carotene levels, poor absorption of 
vitamin A and test fats, and steatorrhea.? 
Another important diagnostic procedure 1n 
tropical sprue is small bowel roentgeno- 
graphy with barium. This reveals many 
abnormalities that are difficult to inter- 
pret, not only in tropical sprue, but also in 
nutritional, metabolic and functional dis- 
orders." The peroral small intestinal biopsy 
makes possible the correlation of patho- 
logic changes with the roentgen series. In 
this investigation we have compared the 
biopsy specimens, biochemical tests and 
barium examination of the small bowel in 
tropical sprue. 





METHODS 

Eighteen patients with tropical sprue 
were included in this study. Twelve were 
untreated and 6 were treated. At the time 
of this study the treated patients were in 
clinical remission from two to eight vears, 
as a result of folic acid and/or vitamin By 
therapy. The diagnosis of tropical sprue 
was based on the presence of glossitis, 
weight loss, diarrhea, steatorrhea, megalo- 
blastic anemia, and impaired absorption of 
fat, xvlose and vitamin A. 

All patients were admitted to the meta- 


bolic ward of the U. S. Army Tropical Re- 
search Medical Laboratory, and during the 
study were maintained on a diet containing 


usual work-up, the following tests were 
performed: a $ gm. xylose absorption 
test; a fasting carotene level;' a vitamin 
A absorption. study? in which 300,000 
units were ingested with fasting, five and 
seven hour blood levels measured to deter- 
mine the peak level; a fat balance study 
in which a seven day average fecal excre- 
tion of chemical fat? was determined; a 
bone marrow study in untreated cases; a 
peroral biopsy of the upper one-third of the 
jejunum with the Crosby capsule; and a 
small bowel barium examination in which 
8 ounces of liquid containing 4 ounces of 
colloidal barium (and tap water to volume) 
was ingested. Roentgenograms were taken 
immediately and at fifteen, thirty, sixty 
minutes and serially until the cecum was 
visualized, 

To facilitate correlation of data the 
roentgen and biopsy specimen abnormal- 
ities were graded as follows: Grade r— 
signifving a slight or minimal, but definite 


change; Grade 2—meaning a moderate 
change; and Grade 3—a severe abnormal- 


ity. 

The small intestinal series were graded 
for loss or flattening of folds, flocculation 
of barium, puddling of barium, and seg- 
mentation of barium filled loops of bowel. 
A jejunal loop measuring greater than 3.0 
cm. in diameter was considered dilated, as 
was an ileal loop of more than 2.5 cm.? 
Mouth to cecal transit time and gastric 
emptying time were also recorded. 

The biopsy specimens were graded for: 


* From the U. S. Army Tropical Research Medical Laboratory and Rodriquez U. 5. Army Hospital, Fort Brooke, San Juan, Puerto 
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(a) atrophy, g^ M cpu fusion. and 
shortening of villi; (b) inflammation, as 
evidenced by nfl ation of Ilymphocy tes, 
plasma cells and polymorphonuclear leuko- 
cvtes; (c) goblet cell increase, and (d) 
epithelial integrity, bv evaluating cell size 
and nuclear arrangement. 


RESULTS 


[NE 


tion, OnE er B DEN Pc 
obtained from the 18 patients are recorded 
in Table i. 


A. UNTREATED PATIENTS (NUM BERS I-12 
IN TABLE 1) 

All 12 untreated patients had a megalo- 
blastic bone marrow with anemias ranging 
from 3.4 to 10.1 gm. of hemoglobin. The 
degree and per cent of abnor mality of the 
absorption tests are shown in Table 1 and 
Almost without exception the 
biochemical tests were markedly abnormal. 
Patient 3 had no fecal tat determination. 
Patient 8 was on intravenous feedings 
with no appreciable food intake. Patient 
g almost reached a normal vitamin A level, 
but had severe steatorrhea and Gnpaied 


xvlose absorption. 


Figure L 


UNTREATED 





C» 
ho 
© 
t> 
ee 
th 
e 





pemanan emere eni i ak att ay 





William L. Caldwell anc 


pod 


PUDDLINO By 2. 
SEGMENTATION |. : 
DIL ATATION 


prr od 


so 100 4 ABNORMAL 


p Nd 


XYLOSE 
CAROTENE 
VITAMIN A 


mie amaa eaa e o d 


Thomas W. Sheehy Arri, 1962 

All the untreated patients had markedly 
abnormal small bowel roentgenograms. No 
specific pattern was noted. Each individual 
case varied in the tvpe and degree of ab- 
normalit« noted. For example, in patient 2, 
severe flocculation, moderate loss of folds 
and segmentation, shight dilatation and no 
puddling were observed E e whereas 
severe n of Jis: ou » with 
NM ation were pubes, ve ed in pati rient 3 3 (Fig. 
3). Patient 4 exhibited severe puddling, 
moderate loss of folds and segmentation, 
PON ae ans and no dilatation (Fig. 
4). All o! these patients had some degree 
of Fos of tol ids, [I of a gus. 1 floccul: a- 


half a ee b of bowel 
The mean transit time was three 
hours. The mean gastric emptying time 
was one hour and forty-five minutes. 

The jejunal biopsy was moderately, or 
severely abnormal in all untreated patients. 
The degree and total per cent of abnormal- 
itv are shown in Figure s. All exhibited 
marked atrophy, inflammation, and epi- 
thelial changes (Fig. 6, 7 and 8). A goblet 
cell increase (Fig. 7) was noted in 9 of 12 
patients. 


a and 
(Fig. 1). 
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observed in absorption tests and on roent- 


Mic. 1. Comparison of total per cent and degree of abnormality « 
The criteria for gradings of absorption 


genograms in untreated and treated patients with tropical spate. 
test results are listed. (One patient had no fecal fat determination.) 
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Pati ent 13 was treated with folic acid for 
five vears Parent 15 was treated with By 
for eight vears. Patients 14, 16, 17 and 18 
were treated with By plus folie acid. tor 
eight, seven, two and two vears, respec- 
tively. (Evaluation of therapy in a larger 
series is to be published.) 

All treated patients had normal hemo- 
grams. Figure 1 shows the per cent and 
degree of abnormal absorption tests. Xviose 


excretion was minimally abnormal in all 





























Vic. 4. Fifteen minute roentgenogram of the small 
bowel series done on patient 4. Phe interpretation 
of the series was severe puddling, moderate loss 

of folds and segmentation, minimal flocculation 


and no significant dilatation. This c D 


demonstrates the severe puddling of barium. 








VoL. 87, No. 4 


UNTRE ae 






Put SE: PUDDLING | 
Vi SEGMENTATION 
| | DILATATION 


— o e e ina 


i00 % ABNORMAL. 0 


€ d 


ATROPHY 


© 0 40 60 eo 


1 


Roentgenography in Tropical Sprue 


TREATED 






60 80  !00 


20 40 


VELLA NNF LAMM ATION ZZZA :: 





i s 


EE +++ 
++ 


D) + 


GOBLET GERE 
JA) EPITHELIUM 


Am——— 7 deum m titi aae 





AL. 


“1G. §. Comparison of total per cent and degree of abnormality observed on biopsy and roentgen series in 
untreated and treated patients with tropical sprue, graded on a 34- basis as described in "Methods." 


except one patient who had a moderate 
defect. Steatorrhea was present in 4 and 
absent in 2. Carotene and vitamin A levels 
were normal in half of the patients. 

Roentgenograms were only minimally 
abnormal in this group. Those of patients 
:3 and 18 (Fig. 9) were essentially normal. 
Minimal flocculation was the only per- 
sistent finding (Fig. 1) in the treated pa- 
tients. The mean transit time was one hour 
and forty-five minutes and the mean gas- 
tric emptying two hours and forty-five 
minutes. 

Two patients showed moderate, and one 
mild, atrophy on biopsy specimens (Fig. 5). 
s p nep zu A À a an 





Fic. 6. Photomicrograph (X $8) of a small bowel bi- 
opsy of patient 7. Note the loss of villi and in- 
crease in inflammatory cells in the lamina propria. 


minimal inflammation was the most per- 
sistent finding and evident on all speci- 
mens. Figure 10 is representative of the 
minimal changes noted in the treated group. 


C. CORRELATION OF ROENTGEN INTERPRETATION 
AND ABSORPTION TESTS 

The degree and total per cent of ab- 
nor B roentgen RUM porien apsal p- 
ln UM MEE St ee Rin E 
graphic abnormalities were most prevalent, 
the biochemical tests were all abnormal. In 
the treated group, where roentgenograms 
were only slightly abnormal, the absorp- 


tion tests were only mally abnormal. 





7. Photomicrograph (X100) of a small bowel 
biopsy of patient 4. Note the loss of villi, increased 
stromal inflammation, and increase in the number 
of goblet cells. 


| i me 
Fic. 7. 
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every patient who demonstrated a severelv 
abnormzl small bowel pattern had severely 
abnormal absorption findings (Table 1). 


D. CORRELATION OF ROENTGEN INTERPRETATION 
AND HISTOPATHOLOGIC FINDINGS 
The degree and total per cent of abnormal 
roentgen findings are compared to the 
biopsy results in Figure 5. In the untreated 
patients, where roentgen findings were most 
abnormal, the biopsy revealed severe 
Fic. 8. High power (X384) photomicrograph of the atroph . . l Be 6a nd 7), increased goblet Ex ll 
small bowel biopsy of patient 7. Note the irregular PFO liters HM (Vig. 7), infla mination 1 hig 
and bizarre arrangement of the nuclei of the epi- 6, 7 anc 8) and abnormal epithelium (Fig. 
thelium. The increase in round cells infiltration of 8). In treated patients flocculation of bar- 
the epithelium, as well as the lamina, can also be jum and minimal chronic inflammation per- 
SER sisted. Otherwise, the severe abnormalities 
noted in the untreated group were absent 
both or roentgen and on histologic exam- 
ination, 





No correlation was evident between anv 
one roentgenographic abnormality and 
any one absorptive test. This was due to 
E. COMPARISON OF TREATED AND 
UNTREATED PATIENTS 


vet 


and untreated patients 1s demonstrated in 
Figures 1 and 5. The roentgenograms, bio- 
chemicel tests and biopsy examinations 
showed that the treated patients had fewer 
abnormal findings and ot lesser degree. The 
mean transit time was longer in untreated 
patients, but gastric emptying was more 
rapid. 





Fic. 9. Thirty minute roentgenogram of the roentgen 
series done on patient 18. This patient had been 9 Fic. 10. Photomicrograph (X 100) of the biopsy on 
treated. Note the normal appearance of the je- treate; patient is. Only a minimal increase in 


junum, Only minimal flocculation was observed. round cells can be observed. 


Vor. 87, No. 4 


DISCUSSION 
Since Mackie! in 1933 and Snell and 
Camp* in 1934 first noted the roentgen ap- 
pearance of the small bowel in malabsorp- 


tion syndromes, the interpretation of ab- 


normal findings has remained a point of 
debate. The demonstration of flocculation, 
puddling, and segmentation of barium has 
been attributed to increased mucus pro- 
duction,* increased intestinal fatty acid,‘ 
and disturbed motility.? Golden,? Marshak 
et al}? Ettinger, and Frazer et al.4 have 
reviewed and investigated the possible 
causes of the i: vivo abnormalities in great 
detail. However, correlation of roentgen 
findings with histologic in vivo changes was 
not possible until the small bowel biopsy 
was established. Butterworth and Perez- 
Santiago, Shiner and Doniach,? Rubin, 
et al and others documented the histo- 
logic abnormalities observed in malabsorp- 
tion syndromes. From their work it is 
apparent that there is a definite anatomic, 
as well as, biochemical defect in the small 
bowel. Degrees of mucosal atrophy and in- 
flammation are consistent findings in trop- 
ical sprue,! celiac disease, and other 
malabsorption syndromes.” 

Gardner? carefully correlated the small 
bowel roentgen abnormalities in military 
sprue with the clinical and chemical pic- 
ture, both before and after therapy. To our 
knowledge this is the first study that has 
gone further, correlating the anatomic pic- 
ture as well. We have demonstrated a rela- 
tionship between small bowel roentgen 
studies, biochemical tests, and histologic 
abnormalities in tropical sprue. When the 
roentgenographic examination is most ab- 
normal, the biochemical absorptive tests 
and the anatomic changes are most severe. 
When roentgen findings are only minimal, 
the biochemical and histologic changes are 
only slightly altered. 

We were unable to correlate a particular 
roentgenographic change with a particular 
anatomic change; however, it was noted 
that in the group with marked abnormal- 
ities there was a goblet cell increase. The 
persistence of mild chronic round cell 
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infiltration in the mucosa in association 
with slight roentgenographic changes, pri- 
marily flocculation of barium, bears further 
evaluation. a 

. Abnormal small bowel roentgen studies 
have been reported in emotional’ and 
neurologic! disorders. Because of this there 
has been a tendency to attribute some of 
the.roentgen changes to “functional” di- 
sease. Using the small bowel biopsy tech- 
nique, we have noted changes in a variety 
of diseases, for example, myxedema.!? Per- 
sistent roentgenographic findings of floc- 
culation, puddling and segmentation, as 
well as dilatation, certainly warrant fur- 
ther investigation. Neurologic or motility 
disturbances of the small bowel may reflect 
a true anatomic abnormality that should 
not be overlooked. 


SUMMARY 


Small bowel roentgenographic series, 

absorption tests, and small bowel biopsy 
specimens were studied in 18 patients with 
tropical sprue. Twelve cases were un- 
treated and 6 were treated. 
: An excellent correlation was observed in 
the 3 parameters of testing. In untreated 
patients, where biopsy specimens and ab- 
sorption tests were most abnormal, the 
small bowel roentgen examination was 
most abnormal. In treated patients where 
the biopsy and absorption tests were only 
minimally abnormal, the roentgen series 
was only slightly abnormal. 


Captain Martin H. Floch 
T.R.M.L., APO 851 
New York, New York 


The authors would like to express their ap- 
preciation to Capt. Robert Cox for his aid in 
evaluating the biopsy specimens and to Lt. Col. 
William Meroney for his help in the prepara- 
tion of this manuscript. 
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FURTHER ROENTGEN OBSERVATIONS OF THE 
SMALL INTESTINE IN WHIPPLE'S DISEASE 


By GENE J. TRIANO, M.D. 


HARRISBURG, PENNSYLVANIA 


PME the definitive diagnosis in 
' Whipple’s disease depends largely on 
the laboratory. data and histologic ap- 
pearance of the small intestinal mucosa 
secured by capsule biopsy®”® or laparot- 
omy, considerable information can be ob- 
tained from roentgen examination of the 
small intestine. Since the original report in 
1907 by Whipple® of a generalized disease 
manifested primarily by polyarthritis, diar- 
rhea, and intestinal malabsorption, the 
-adiologic literature has contained few ref- 
erences to the roentgen appearance of 
the small bowel in this enigmatic malady. 
Recently, interest in this aspect of the sub- 
ject has been stimulated by two reports? 
which have pointed out similar features in 
a total of. 6 patients, suggesting that a 
semi-diagnostic roentgen pattern may very 
well be present in these cases. The purpose 
of this communication is to present addi- 
ional information corroborating this opin- 
:on and to contribute 2 authenticated cases 
of Whipple’s disease to the currently ex- 
»anding literature on this topic. Correla- 
zion of the roentgen findings with the gross 
and pathologic changes will also be at- 
:empted. 


REPORT OF CASES 


Case 1. A forty-six year old white male pre- 
sented with a ten year history of intermittent 
migratory polyarthritis. Two years prior to 
admission diarrhea began, characterized by 
loose, greasy, foul smelling stools. A slow 
erosion of strength and weight loss coincided 
with this change of bowel habit and continued 
despite an excellent appetite. He lost forty 
sounds in weight in two years. Physical exami- 
nation revealed an emaciated middle-aged 
male who exhibited scattered ecchymoses and 
pigmentation of the hands and exposed portions 
of the body. The abdomen was protuberant 
and questionably ascitic. There was bilateral 
>retibial and ankle edema. Significant labora- 


tory data included a marked microcytic, hypo- 
chromic anemia, hypocalcemia, increased fecal 
fat, flat vitamin A tolerance test, and a low 
oral glucose tolerance test. The hospital course 
was gradually downhill despite aggressive 
dietary and supplementary therapy including 
ACTH, and he expired on the thirty-first 
hospital day. 

Postmortem study revealed a dilated and 
thickened duodenum, jejunum and proximal 
ileum. The serosal surface was edematous and 
a cloudy gray discoloration extended from it 
into a thickened mesentery. Histologically, the 
villous folds were prominent, elongated, and 
densely infiltrated with PAS positive macro- 
phages containing an abundant granular cyto- 
plasm. These lay primarily within the lamina 
propria. Similar collections of macrophages 
were present in the edematous submucosa. 
Diffuse PAS positive macrophage infiltration 
was also noted in the heart valves, heart - 
muscle, pancreas, skin, and mesenteric and 
thoracic lymph nodes.’ 


CASE II. A sixty-seven year old white male 
presented an unusually short period of symp- 
toms, a three month history of diarrhea consist- 
ing of four to five semi-solid, foul smelling stools 
daily. This was associated with painful knees, 
anorexia, lassitude and a 5o pound weight loss. 
The physical examination showed a wasted, 
chronically ill elderly male who demonstrated 
confluent ecchymoses on the skin of the fore- 
arms and pigmentation of the skin of the lower 
legs. The abdomen was moderately distended. 
Laboratory studies were limited due to the 
patient’s recalcitrant attitude but pertinent 
data revealed a hypochromic, microcytic 
anemia, hypocalcemia, hyproproteinemia, ele- 
vated sedimentation rate and high fecal fat 
determinations. Despite supportive and dietary 
measures, the diarrhea continued unabated. 
His general course was downhill The day 
before death the temperature spiked to 104? F., 
he had a severe, shaking chill, became unre- 
sponsive, and died within thirty-six hours. 

Autopsy revealed the entire small intestine 
to be thickened. The jejunum was dilated and 


717 


719 





Fic. 1. Case t, A rg 5 minute roentgenogram E ing 
s ma rken 


di po of T Idm 


on cut section the villi were 
Moderately | enlarged 

aortic Ivm] oh nodes wer 
scopic examination of T 
mucosa to be choked 
nuclear cells giving 
cells were found « 


very promi ment. 
DRE and peri- 
e present. The micro- 
j lejunum disclosed the 
with numerous mono- 
ga positive PAS stain. These 
chiefly i in the lamina propria 
of the mucosa. There was no evidence of sys 
temic involvement in contrast to that noted in 
Case 1. 
ROENTGEN 


AND PATHOLOGIC DISCUSSION 


The most striking abnormality from a 
roentgen sti indpoint was the marked 
coarsening and prominence of the mucosal 


folds in the duodenum and jejunum, par- 
ticularly in the proximal and mid-jejunal 
loops (Fig. 1, 2 and 3). In Case 1 this find- 
ing was unchanged on two examinations 
performed two weeks apart. It was this 
mucosal pattern, consistently observed in 
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all the cases of Martel and Hodges? and 
Schatzki which formed the nucleus for 
their reports and which is corroborated as a 
constant finding bv the 2 cases mentioned 


here. 


the marked thicken- 
ing of the mucosal folds was a mild degree 

dilatation in both cases. This is in con- 
adistimetion to requently noted 


In association w: th 


the fr 
ae dilatation m the m — 
to sprue.! Tt is ees AOL 3 

| qt was a 
reported in each 
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constant finding, however, since 
served n © nly 10 d 3 cages 
of t he ; d rt ic 


deat ie d loops in Case n (Fig. 4), A 
this finding was entirely lacking in Case 1. 
An explanation for its absence in p 1 


was the rapid transit time which amounted 
to between twenty and thirty minutes. In 
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two weeks after Figure 1 ich ae asim EUN E 
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inent raucosal folds. 
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Case n the transit time was within the ac- 
cepted range of normal. It is thus possible 
to confirm the impression of other ob- 


servers? that hvpomotility is not neces- 


sarily a universal finding in all malabsorp- 
tive states 

The roentgen appearance and the gross 
and microscopic findings reveal a close de- 
gree of correlation. A photograph of the 
mesentery and opened Jem from Case 


e 
n (Fig. $) shows the increased thickness of 
ie be 


T owel wall and the. verv prominent 








| A roentgenogram showing the very 
prominent mucosil folds, similar to those of Case 


W p " A 4.1 : " nf po m ^ 
t, in the proximal jejunal loops. 
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Fic. c. Case tr. Photograph of a portion of mesentery 
and opened jejunum showing the gross mucosal 
changes as well as the thickened bowel wall and 
mesentery, 
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Fic. 6. Case 1. Microscopic section from the jejunum 
(magnification 4X) showing the elongated villi 
and the thickness of the bowel wall. 


folds. Figure 6 is alow power studv of a sec- 
tion of jejunum, also from Case 11, showing 
the elongated villi with the cavernous 
crypts between them. One can easily 
visualize the barium caught between these 
projections, resulting in the barium pattern 
shown in Figures 1, 2 and 3. The explana- 
tion for these villous and submucosal 
changes need not be detailed here except to 
state that they are due to infiltration of the 
lamina propria and submucosa by PAS 
positive macrophages.” 


SUMMARY 


Two cases of Whipple’s disease, authen- 
ticated by postmortem study, are added to 
the growing number reported in recent 
vears. The clinical and pathologic features 
were not unique, but the roentgen appear- 
ance of the small intestine was markedly 
abnormal, the principal feature being the 
severe thickening of the mucosal folds in 
the proximal small bowel loops. This pat- 
tern correlated well with that described in 6 
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patients recently cited in other reports. It 
is proposed that when a small bowel change 
of this !*ype and magnitude is encountered 
roentgenologically, the diagnosis of Whip- 
ple's dmsease can be seriously considered 
until biopsy proof is obtained. 


Department of Radio ogy 
Harrisburg Hospital 
Harrisburg, Pennsylvania 


The author expresses his sincere appre- 
ciation for the cooperation of F. Wells 
Brason, M.D., Chairman of the Depart- 
ment o! Pathology. 
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COILING OF THE LONG TUBE IN THE 
SMALL INTESTINE 


A SIGN OF INTESTINAL OBSTRUCTION 


By LEO S. FIGIEL, M.D., and STEVEN J. FIGIEL, M.D. 
DETROIT, MICHIGAN 


I^ THE event that a partial or incom- 
plete small bowel obstruction is sus- 
pected clinically, coiling of the long tube in 
the small intestine should be regarded as 
absolute evidence of obstruction, even 
though detailed roentgenographic studies 
of the abdomen in various positions or con- 
trast studies of the small bowel are regarded 
as normal or inconclusive. 

Coiling of the long tube is a fortuitous 
occurrence which allows the radiologist to 
accurately localize the site of small bowel 
obstruction and to infer, in some instances, 
the diameter of the dilated small bowel 
from the size or diameter of the bolus of 
coiled tubing. 

When dilatation of the small bowel 
proximal to an obstruction is present, coil- 
ing of the long tube on itself may occur. 
The mechanism of coiling is dependent 
upon the following: 

1. As the leading end of the long tube 
reaches the point of obstruction, further 
progress is prevented. 

2. Continued peristaltic activity carries 
additional tubing into the area of obstruc- 
tion—this forces the leading end of the 
tube to turn backwards upon itself. 

3. As more tubing enters the area of ob- 
struction, coiling of the tube commences, 
and may continue until the dilated in- 
testinal lumen is filled with the coiled 
tubing. 

If coiling of the long tube is present, a 
small bowel enema administered through 
the long tube is recommended. However, 
there is the possibility of confusing or 
seemingly normal findings in some in- 
stances since, in our experience, the ob- 
struction may be incomplete and barium, 
especially when introduced through the 
long tube, may pass very rapidly beyond 
the point of obstruction. 


REPORT OF A CASE 


Case 1. A.F., a thirty-nine year old white 
male, was admitted on November 13, 1953 with 
a chief complaint of. upper abdominal pain. 
This patient had been treated by his family 
physician for several years for duodenal ulcer 
with symptoms of postprandial epigastric pain 
consisting mostly of a burning sensation, un- 
relieved by food, and becoming continuous 
after 5:00 P.M. The epigastric pain usually 
began about one to two hours after each meal 
and lasted from one to three hours. During the 
previous week the patient vomited several times 
and stated that he had lost 10 pounds during 
the last two months. There was also a history 
of chronic constipation. This patient had previ- 
ous hospital admissions on September 25, 1953 
and October 16, 1953 with similar complaints. 
During the hospital admission of October 16, 
1953, roentgenograms revealed a markedly 
irritable and deformed duodenal bulb secondary 
to duodenal ulcer. Since the patient improved 
clinically during this admission, he was dis- 
charged. 

Scout roentgenogram of the abdomen on 
November 2, 1953, demonstrated considerable 
scattering of gas throughout the small and 
large bowel, being consistent with a partial or 
incomplete obstruction although localization 
was not possible on these studies. 

Subsequently a long tube was passed and 
consecutive studies on November 2, 3, 4 and 5 
disclosed progress of the tube into the pelvic 
area with the tube coiling upon itself in the 
central portion of the pelvic cavity (Fig. 1, 
A and B). These findings were interpreted as a 
probable obstruction, incomplete or partial in 
type with dilatation of the small bowel proximal . 
to the obstruction, and coiling of the long tube 
in the dilated small bowel. 

On November 5, 1953, a barium meal was 
administered by means of a long tube and the 
roentgenogram (Fig. 24) revealed dilatation of 
the lumen of the small bowel which contained 
the dilated coils of the long tube. It was esti- 
mated that the point of obstruction was in the 
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Nic. 
Note the orientation of the long tube with the mescury portior of the tube in the 
pelvic cavity. Note also the scattering of gas throughout the smell and large bowel. 
(B) Roentgenogram of the abdomen made on November 3, 1963. Studies on Novem- 
ber 4 and § showed an identical orientation of the ceiled tubing. 
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ileum and that the diameter of the small bowel 
at the site of obstruction measured approxi- 
mately 8.5; cm. There was a delay in passage 
of the barium into the colon (Fig. 28); how- 
ever, at twenty-four hours there was complere 
emptying of the small bowel with the barium 
concentrating in the large bowel at this time. 

1923. The abdomen was opened through a right 
rectus incision. A small quantity of clear Huid 
was present in the peritoneal cavity. The 
Cantor tube was located in the proximal por- 
tion of the ileum deep in the pelvic cavity, being 
coiled upon itself. It was not possible to unloop 
this Jong tube. The bowel containing the 
coiled tubing was considerably dilated with 
dilatation extending proximally. An area of 
constriction was seen just distal to the area of 
coiled tubing. The mesentery of the small 
bowel had many white plaques of scar tissue 
and there were enlarged mesenteric lymph 
nodes. The pathologic segment of the ileum 
was resected and an end-to-end anastomosis 
was performed. A Witzel tube was inserted 


. (4) Anteroposterior roentgenogram of the abdomen made or November 2, 1953. 


about * inches from the anastomosis in the 
proximal loop and was brought out through a 
stab wound in the abdomen for drainage and 
deflation of the bowel. The abdominal wound 
was closed. 

The pethologist reported a 7 cm. dilatation of 
the small bowel proximal to the constricted 
segment with the ca tiber of the small bowel de- 
creasing proximally. in the microscopic report it 
was stared that the lining epithelium of the 
small bosvel was missing in places. There was 
infiltratien of the istestine with lymphocytes 
and plasma cells as well as a large number of 
eosinophils and polvmorphonuclear leukocytes. 
The fine diagnosis was marked acute ileitis 
with ulceration, 

The postoperative course was uneventful and 
November 27, 
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testine mdicates tae presence of intestinal 
obstruction. Coiling permits a localization 
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‘IG. 2. G7) Roentgenogram following barium meal administration through a long tube. Note the dilatation 
(approximately 8.5 cm. in diameter) of the small bowel which contains the dilated tubing. (B) Six hour 
roentgenogram demonstrates barium scattered throughout the distal small bowel and right colon. A 
twenty-four hour roentgenogram demonstrated all of the barium to be present in the large bowel. 
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AN EVALUATION OF RADIOPAQUE SUBSTANCES 
FOR INTESTINAL DECOMPRESSION TUBES 


By MEYER O. CANTOR, M.D. 


MICHIGAN 


DETROIT, 





| THE development of intestinal de- 


EN 


compression tubes, it was apparent that 


a high degree of radiodensitv was de- 
sirable. This was necessary to permit the 
radiologist, who elects fluoroscopy in posi- 
tioning the tube, to know exactlv where it 
was at all times. The more radiopaque the 
intestinal decompression tube, the easier it 
is for the fluoroscopist to see it and note 
coiling, kinks and angulation. Since all the 
tubes formerly were made of ordinary 

rubber with a carbon atom as the basic ele- 
ment, lead compounds were used to render 
the tubes radiopaque. There was a limit to 
the amount of lead compound one could 
use and still keep the tubes soft and light. 
Practically, an excellent degree of radio- 
density was obtained in these rubber tubes 
(Fig. 1). Decreasing the amount of lead 
compound in the tube wall resulted 1n a de- 

crease in the radiodensity (Fig. 2). This 
made it more difficult for the fluoroscopist 
to see. 

With the introduction of the silicone 
rubber tube,'? it seemed desirable to re- 
evaluate the various substances that might 
be used in the silicone rubber to create the 
proper degree of radiodensity. The various 
stages in the development of the final ac- 
ceptab le silicone rubber intestinal decom- 
pression. tube and the compounds tested 
are of interest. 

'The original silicone rubber intestinal de- 
compression tube was relatively trans- 
parent roentgenographically (Fig. 3). A 
faint shadow was shown upon the roent- 
genogram because of the lack of radio- 
density of the silastic rubber used to make 
these tubes. 

It was decided to try bismuth subcarbon- 
ate as a contrast medium in the silicone 
rubber intestinal decompression tubes. 
This was done and the tubes tested clinic- 
ally. It was noted that these tubes, although 
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Note high degree of radiodensity 
in lead impregnated tube. 
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visible roentgenog , lacked the 
density so outstanding in ee lead im- 
pregnated tubes (Fig. 4). Fluoroscopically, 
they were somewhat “ficult to see be- 
cause of a lack of radiodensitv. 

A 10 per cent barium sulfate was then 
selected for use as a radiopaque medium. 
nc a m D NE. 


I. were poa parco The Gane 
that resulted was light in weight, highly 


elastic and resilient, with great tensile 
strength, and yet it was strongly radi. 


opaque roentgenographically as well as 
fluoroscepically (Fig. 5). The suspension of 
barium sulfate is nontoxic and remains un- 

changed after repeated autoclaving. The 
tube may be stored for long periods of time 
without deterioration. 
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CONCLUSIONS 


Testing various substances for use in the 
silastic rubber intestinal decompression 
tube, it was found that a 10 per cent sus- 
pension of barium sulfate resulted in an in- 
strument with a high degree of radiodensitv. 
This made 1t excellent for use as an 
intestinal decompression tube especially 
when fluoroscopic intubation is required. 


26831 Woodward Avenue 
Huntington Woods, Michigan 
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CALCIFIED GASTRIC LEIOMYOMA* 
By ANDREW B. CRUMMY, JR., M.D., and JOHN H. JUHL, M.D. 


MADISON, WISCONSIN 


T clinical and pathologic features of 
leiomyoma of the gastrointestinal 
tract, and more specifically of the stomach, 
have been adequately described. The roent- 
genologic manifestations are frequently 
sufficiently characteristic for the diagnosis 
to be made by conventional gastrointestinal 
study. 

The histologic appearance of these le- 
sions is identical with that of the common 
uterine fibroid even to the presence of 
microscopic calcifications.’ Gross calcifica- 
tion which is frequently demonstrable 
roentgenographically in the uterine tumor 
is indeed rare in gastric leiomyoma. 
Palmer,® in his exhaustive review of benign 
stomach tumors, mentions only 2 case re- 
ports of gastric lelomyomas containing 
roentgenographically demonstrable calcifi- 
cations and a survey of the more recent 
literature has revealed 4 additional 
cases. *?7 The purpose of this communica- 
tion is to record another case. 


REPORT OF A CASE 


A sixty-one year old white female was ad- 
mitted to the University Hospitals for the first 
zme on February 3, 1960 with the chief com- 
2laint of dizziness associated with vague ab- 
dominal discomfort of approximately four 
weeks' duration. She considered herself in good 
health until the onset of the present distress. 
She disclaimed any gastrointestinal symptoms. 

The patient consulted her local physician for 
the present complaint and was hospitalized. A 
gastrointestinal study at that time revealed a 
large tumor containing mottled calcification in 
the fundus of the stomach. The radiologist felt 
that this represented a leiomyoma and she was 
transferred to the University Hospitals for 
surgical treatment. 

Physical examination. This revealed an obese 
white female in no acute distress, with normal 
£ndings and specifically no masses palpable in 
the abdomen. 

Roentgenologic examination of the gastroin- 


testinal tract. The patient swallowed the barium 
without difficulty and 2 small diverticula of the 
upper third of the esophagus were visualized. 
There was a large mass in the cardia which sur- 
rounded the esophageal orifice. Alteration of 
the mucosal pattern was noted in at least one 
area. Irregularity of the surface was seen which 
was believed to represent an ulcer crater. Mot- 
tled calcification was present throughout the 
mass (Fig. 1, £ and B). Elsewhere the stom- 
ach and duodenum were normal. Roent- 
genologically, it was felt that a large calcium 
containing mass arose from the wall of the 
stomach, the surface of which appeared to be 
ulcerated in at least one area. The diagnosis of 
leiomyoma was favored. In addition, there 
were 2 diverticula of the esophagus. 

Operative findings (Eugene Weston, M.D.). 
The patient was explored under general anes- 
thesia through a thoraco-abdominal incision 
and a large tumor confined to the cardia was 
found. The smooth mass measured approxi- 
mately 8 by 6 cm. and surrounded the entire 
cardia and lower esophagus like a doughnut. 
The stomach was mobile and a resection of the 
mass was accomplished with removal of a 
small portion of the lower esophagus. An 
esophagogastrostomy was performed and the 
patient recovered satisfactorily. 

Pathologic findings (Walter Jaeschke, M.D.). 
Grossly, the specimen consisted of about 2 cm. 
of esophagus and a portion of cardia and 
fundus of the stomach measuring 7 cm. along 
the greater curvature. Wrapped around the 
cardioesophageal junction was a tumor mass 
shaped like half of a doughnut 15 cm. about the 
periphery. The cross diameter of the mass was 
3 cm. On section the tumor was white, moder- 
ately firm, and suggested a whorled pattern. 
On the mucosal surface of the stomach, 3 cm. 
below the cardioesophageal junction, in the 
area of the tumor, there was an evagination of 
the mucosa in diverticulum-like fashion, 1 cm. 
in diameter and 1 cm. deep. 

Microscopic examination of the esophagus 
showed unremarkable squamous epithelium. 
The tumor was composed of whorled masses of 
smooth muscle cells. The nuclei were small and 


* From the Department of Radiology, University of Wisconsin, Madison, Wisconsin. 
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IS contain hen throughout. The evagination of the 


lemonstrated. 








spindle shaped. Mitotic figures were not seen. ahically demonstrable calcifications 
Diagnosis. Leiomyoma. Is presente d. The significance of the cal- 


DISCUSSION 


The presence of mottled calcification in a 
gastric leiomyoma is of significance in the 
differential diagnosis of calcification seen 
in the left upper quadrant of the abdomen. 
Even when the calcification is localized 
specific lly to the stomach, it iS not path 10g- I. GARB ARINI d and Price, H. P: Calcified leio- 
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PROLAPSE OF GASTRIC MUCOSA* 
REPORT OF AN UNUSUAL CASE 


By CHING TSENG TENG, M.D. 


HOUSTON, TEXAS 


HE incidence of prolapse of the 

gastric mucosa varies considerably in 
different series; however, higher figures 
have been reported in more recent publica- 
tions.?999 This reflects increasing ac- 
ceptance of the condition as a clinical and 
pathologic entity, although some con- 
troversy still surrounds the subject.? The 
diagnosis is based mainly on roentgenologic 
findings, which are almost pathognomonic,? 
although occasionally confusion may arise 
when a massive prolapse mimics a pedun- 
culated tumor, slipping back and forth 
through the pyloric canal. This paper re- 
ports such a case with roentgen, surgical 
and pathologic findings. 


REPORT OF A CASE 


The patient was a thirty-eight year old white 
female hospitalized for acute bronchitis. For 
about a year she had suffered from epigastric 
discomfort. More recently, she was distressed 
by a more constant gnawing sensation and at 
times sharp cramping pain in the mid-epi- 
gastrium. The effect of food was variable: 
sometimes she felt better, other times much 
worse, after meals. Nervous tension and emo- 
tional upsets often exacerbated the symptoms. 
There had been no vomiting or bleeding from 
the gastrointestinal tract. Physical examina- 
tion revealed slight tenderness but no rigidity 
or palpable mass in the mid-epigastric area. 
Other findings were within normal limits. 

Roenigen Findings. Roentgenograms showed 
a large filling defect, 4-5 cm. in size, in the 
gastric antrum (Fig. 14) or in the duodenal 
bulb (Fig. 18) at different times during the 
same examination. There was no evidence of 
ulceration or other intrinsic abnormality. A 
pedunculated benign gastric polyp was re- 
ported; prolapse of gastric mucosa was con- 
sidered unlikely. 

Surgical Findings. At operation the stomach 
was found to be moderately enlarged with a 


palpable mass in the antrum. After.it was 
opened, a markedly hypertrophied, redundant, 
and hyperemic gastric mucosa was disclosed. 
This could readily slip back and forth through 
the pylorus. There was no ulceration or tend- 
ency to bleed. A subtotal gastrectomy and a 
Billroth 1 gastroenterostomy were performed. 
Pathologic Findings. The mucosa of the 


pyloric antrum was markedly redundant and 


formed a 4 cm. bulging mass completely sur- 
rounding the wall of the stomach (Fig. 2). Sec- 
tion showed marked hypertrophy of the mucosa 
which was thrown up in large folds. The sub- 
mucosa was thickened and edematous. There 
was mild inflammation but no evidence of 
ulceration. 


DISCUSSION 


The movements of gastrointestinal mu- . 
cosa were first investigated by Forssell,’ 
whose findings were confirmed by the 
studies of Golden. According to these 
workers, considerable gliding movement of 
the gastric mucosa over the submucosa 
normally occurs during physiologic peri- 
stalsis; this is anatomically possible because 
of the loose attachment between the two 
layers. Golden also demonstrated that 
hyperperistalsis and hypertrophy of the 
gastric mucosa secondary to gastritis were 
conducive to mucosal prolapse through the 
pylorus. While the roentgen diagnosis of 
prolapse of the gastric mucosa is reliable 
and nearly always confirmed in patients 
who come to operation, consecutive autopsy 
study of 1,500 cases has failed to show a 
single instance of transpyloric prolapse.? It 
seems that with the cessation of peristalsis 
the prolapsed mucosa always slips back 
into the stomach, and a state of prolapse 
cannot be maintained after death. 

The clinical symptoms are seldom clear 
cut and may vaguely resemble those of a 


* From the Department of Radiology, St. Luke’s Episcopal Hospital, Houston, Texas, 
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number of gastroduodenal diseases; namely 
gastritis, duodenal ulcer, gastric ulcer, and 
duodenitis, with which gastric mucosal pro- 
lapse is Fequends ' associated. 28 Bleed- 
ing and secondary anemia occur in an ap- 
preciable number of cases, whereas pyloric 
obstruction is rare.™>®" T he etiology 1s not 
definitely known. The concensus of opinion 
favors the hvpothesis of inflammatory 
hypertrophy and hypermotility of the 
stomach as important factors? Nervous 
tension and emotional upsets may aggra- 
rate the condition.’ 

The roentgen appearance of prolapse of 
the gastric mucosa varies with the degree of 
redundancy, the height of peristaltic activ- 
ity, and the extent of protrusion. In the 
average case a mushroom, honey-comb 
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lobulatec filling defect in the duodenal bulb 
and associated changes of gastric mucosal 
rugal pattern in the antrum and pylorus are 
characteristic? When the defect is large 
and reducible, its differential diagnosis 
from a pedu neulated gastric polyp and 
other beaign lesions may become problem- 
Fin L^* In the case reported here although 
defect in the duodenal bulb (Fig. 


1B) = suggestive of prolapsed gastric 
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Fic. 2. Surgical specimen opened longitudinally. Note the marked hypertrophy and redundancy of the gastric 
mucosa thrown into large folds which pile up over pyloric muscle. The gastric antrum is on the left, the 


duodenal bulb on the right of the pylorus. 


the diagnosis was clarified at the time of 
surgery, subtotal gastrectomy seemed the 
procedure of choice in this patient in view 
of the size of the lesion. 


SUMMARY 


An unusual case of massive prolapse of 
the gastric mucosa simulating peduncu- 
lated gastric polyp is reported. The surgical 
and pathologic findings are described. 


St. Luke’s and Texas Children’s Hospitals 
Department of Roentgenology 

6621 Fannin Street 

Houston 25, Texas 
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ACUTE HEMORRHAGIC PANCREATITIS COM- 
PLICATED BY DUODENAL OBSTRUCTION 


REPORT OF 
D BRUST, JR., M.D,* and KUELCHI CHEN, M.D.# 


PENASEEVANTA 





By RAYMO! 


PITTSBURGH, 


HE more common early and late intra- 

abdominal complications of acute pan- 
creatitis are well documented.?? Among 
these are peritonitis, gross gastrointestinal 
bleeding, abscess formation, sinus tracts, 
fistulae and pseudocyst DANEI Intes.. 
tinal obstruction as a complication of acute 
pancreatitis is rather uncommon. A few 
cases of large bowel obstruction, usually oc- 
curring at the splenic flexure, have been re- 
ported.+41° Two cases of small bowel ob- 
struction distal to the duodenum and in- 
volving the proximal jejunum and ileum, 
respectively, have also been recorded.** 
Duodenal obstruction is apparently an un- 
usual complication of acute hemorrhagic 
pancreatitis. 


REPORT OF A CASE 


A twenty-nine year old Negro female was ad- 
mitted to the Medical Department of Mercy 
Hospital on June 19, 1960 with a three day 
history of abdominal pain. Initially, epigastric 
pain beg: an one-half hour after eating and sub- 
sided with administration of an alkali. The 
following day, after the patient drank approxi- 
mately two quarts of beer, abdominal pain re- 
curred and extended over the entire abdomen. 
The pain was accompanied by nausea and 
vomiting. À small amount of blood in the 
vomitus was noted by the patient. Pain and 
emesis continued until the time of admission, 
There was no previous history of abdominal 
pain, jaundice, melena or hematemesis. Past 
medical history was noncontributory. 

Physical examination on admission revealed 
a well-developed, well-nourished female com. 
plaining of constant abdominal pain. The pa- 
tient was afebrile and vital signs were within 
normal limits. No icterus was noted. The chest 
was clear. Abdominal examination revealed 


A CASE 


tenderness without rebound in the midepigas- 
trium and right upper quadrant. No masses or 
organs were palpable. Peristalsis was reported 
as being normal. Pelvic and rectal examinations 
demonstrated no abnormalities. The tentative 
clinical diagnosis at this time was a possible 
bleeding peptic ulcer or acute pancreatitis. 

Laboratory data on admission revealed a 
hemoglobin of 8.3 gm. per cent and a white 
blood cell count of 6,350 with 77 per cent 
neutrophiles. Urinalysis demonstrated 4+-ace- 
tone, no sugar or protein and a negative micro- 
scopic i uui A blood amylase level of 111.3 
units (20-40 normal) was also recorded. 

A plain Ed of the abdomen cn 
admission disclosed a moderately distended 
stomach with a striking absence of gas in the 
small and large bowel suggesting a high ob- 
struction, No free intraperitoneal air was dem- 
onstrated, 

The patient was seem in surgical consultation 
on the evening of admission; the opinion was 
either acute gastritis or bleeding peptic ulcer. 
A regimen of intravenous fluids and potent 
analgesics was started. 

The following day, the abdominal pain had 
subsided somewhat, but vomiting persisted 
necessitating nasogastric suction. A repeat 
blood amylase level was reported at 218 units 
and a urinary diastase level of 1,024 units 
(normal less than 30 units). 

At this time, an emergency roentgen exami- 
nation of the upper gastrointestinal tract dis- 
closed no abnormality of the esophagus or 
stomach. There was a complete obstruction to 
the passage of barium at the distal end of the 
first portion of the duodenum with a smooth 
crescentic detect on the greater curvature of the 
bulb (Fig. 1). A follow-up roentgenogram 
taken at one and one-half hours showed no 
further progress of the barium. A roentgeno- 
gram at seven hours demonstrated that only a 
small amount of bariuna had passed into the 


* Resident, Department of Radiology, Mercy Hospital, Pittsburgh, Pennsylvania. 
f Resident, Department of General Surgery, Mercy Hospital, Pittsburgh, Pennsylvania, 
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small bowel. The roentgenologic impression was 
that of an extrinsic lesion causing obstruction 
of the duodenum, most likely pancreatic in 
origin, 

The patient began to show some improve- 
ment the next day, being still maintained on 
nasogastric suction and intravenous fluids. The 
blood amvlase level decreased to ae and the 


temperature range was gg°-1oo°k. A repeat 
roentgenogram of the abdomen again showed 
no gas in the small bowel. However, the con- 


trast medium from the previous day s studv 
was noted to be entirely within the ascending 
colon. 

During the next five days, the patient's con- 
dition graduallv improved and she was started 
on oral liquids. On repeat blood study, hemo- 
globin was 6 gm. per cent and the patient was 
then given 1,009 cc. of whole blood. The urinary 
diastase level had dropped to 512 units. How- 
ever, on the tenth hospital day, the patient be- 


gan to vomit again and upon examination of 


the abdomen, a round, smooth ballotable mass 
was now palpable in the right upper quadrant; 
this was felt to be a distended gallbladder. A 
total bilirubin of 1.12 was reported at this time. 
The patient was again placed on suction and 
intravenous fluids. 

A limited roentgenologic examination of the 
upper gastrointestinal tract, utilizing a water 
soluble contrast medium administered through 
the nasogastric tube, again demonstrated com- 
plete obstruction of the distal portion of the 
bulb and the previously noted crescentic defect 
on the greater curvature of the bulb was felt to 
have increased in size. A suggestion of a soft 
tissue mass approximately 11 cm. in diameter 
and inferior to the bulb was also noted at this 
time. 

The patient's general condition did not im- 
prove and surgical exploration was deemed 
necessary for relief of the obstruction, On 
Tuly r, (twelfth hospital day) laparotomy was 
Soe A small amount of dark brown 
fluid was found in the abdominal cavity with 
retroperitoneal hemorrhage on the right side 
extending from the hepatic flexure down to the 
pelvis. The stomach was markedly distended 
with bulging of the first part of the duodenum. 
There was a large edematous, hemorrhagic 
mass in the region of the head of the pancreas 
extending into the transverse mesocolon with 
collapse of the second and third portions of the 
duodenum. The gallbladder was distended and 
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1. Barium meal study performed the day fol- 
lowing admission. The obstruction at the first 
portion of the duodenum and the crescentic defect 
on the greater curvature of the bulb are demon- 
strated. 


thin-walled. A diagnosis of acute hemorrhagic 
pancreatitis was made and, because of the 
duodenal obstruction, a gastrojejunostomy was 
carried out. 

Following surgery, the patient did well and 
on the fifth postoperative day was eating with- 
out difficulty, She then developed multiple 
sterile skin abscesses which responded to in- 
cision and drainage. Progressive improvement 
continued until the twenty-seventh post- 
operative day when she began to vomit after 
each meal, necessitating reinstitution of naso- 
gastric suction, Roentgenologic re-examination 
of the upper gastrointestinal tract at this time 
demonstrated complete obstruction of the 
efferent loop of the gastrojejunostomy just dis- 
tal to the anastomosis (Fig. 2). The duodenal 
bulb filled well and was normal in appearance. 
Extrinsic pressure on the second and third 
parts of the duodenum was noted. A urinary 
diastase level of $12 units was recorded at this 
time. The question of a recurrent episode of 
pancreatitis was raised and the patient was 
treated vigorously with a medical regimen in- 
cluding salt-free human serum albumin. 

Within the next two days, the patient showed 





a, Roentgen examination of the eee ntestinal 
tract per formed on the MS htv.seve nth a Lee 
tive day because of sudden onset Or pik 

pain and vomiting. The de NC pucr 
at the efferent loop and the extrinsic pressure on 
the distal duodenum were believed to be caused by 
a recurrent episode of pancreatitis. 


ic. 


ot ae den 


marked improvement an ul continued to a full 
recovery. A urinary diastase level of 32 unit 
was recorded at the time of discharge two weeks 
later on August 12, 1959. Three months after 
discharge the patient was free of abdominal pain 
and generally in good health. 


DISCUSSION 


ention in the acute 
only 


Since surgical interve 
stages of pancreatitis is un idertaken 
occasionally , the Involvement of the duo- 
denum in acute pancreatitis has been 
studied pri marily from the roentgenologic 
viewpoint. The basic examination has been 
the barium meal. 

Poppel’ has divided the reentgenologic 
manifeztations referable to the duodenum 
into early functional disturbance and late 


structural changes. In the initial stages i 


en 


the inflammatory process, there are chang s 
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in the peristaltic 
the due 


activity and motility of 
denum. Retrograde peristalsis and 
localized areas of spasm and segmentation 
may be observed. As the pathologic process 
continues, irritability of the duodenal loop 
Is jdn d by a duodenal ileus with stasis 
of barium in the dependent portion of the 
chuc oan y. Concomitant with enlargement 
of the he. ad of the pancreas, there is noted 
an upward displacement of the duodenal 
bulb which sometimes may be compressed, 
as noted in the case presented. The duo- 
denal loop is displaced to the right and 
widened, Edema of the mucosa produces a 
coarse appearance of the mucosal pattern, 
iq ni iv Ret the medial margin of the 


< 
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correspond ling to Mis position HS in edema- 
tous papilia vof Vater.” [f enlargement of the 
head of the pancreas continues to a suf- 
cient degree, further displacement of the 
duodenal loop to the right may be impos- 
sible and complete obstruction of the 
lumen of the duodenum will take place. 

In a review of the English literature, the 
authors have been able to find only two in- 
stances of complete duodenal obstruction 
in acute pancreatitis. Moore? cites a case 
reported by Benedett of acute duodenal 
obstruction caused be acute pancreatitis 
involving an annular pancreas. The ob- 
struction of the duodenum in this case was 
due to an actual constriction of the lumen 
by the edematous annular pancreas. The 
second case is that reported by Street?! in 
which acute pancreatitis occurred following 
clased abdominal trauma. The roentgeno- 
graphic findings in this case were similar to 
those in our case, 

The duodenal obstruction m our case was 
demonstrated by a barium meal examina- 
tion performed on the dey following the pa- 
tient’s admission to the hospital. At the site 
of the obstruction, a smooth, crescentic 
defect on the greater curvature of the 
duodenal bulb was len onstrats on the 
roentgenograms. At surgery, R large 
edematous, hemorrhagic the region 


mass in 
of the head of the pancreas encroac hing on 
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the first portion of the duodenum and com- 
pletely collapsing the second and third por- 
tions was found. A gastroenterostomy was 
performed to relieve the obstruction, as was 
done in Street's! case. 

Of particular interest in our case was the 
occurrence of a roentgenographically dem- 
onstrated obstruction at the enterostomy 
site some two weeks following surgery. This 
obstruction was felt to be on the basis of a 
recurrent episode of pancreatitis. The pa- 
tient was placed on a strict medical regimen 
with a full recovery. 


SUMMARY 


A case is presented of acute hemorrhagic 
pancreatitis in a twenty-nine year old 
Negro female complicated by complete ob- 
struction at the first part of the duodenum 
necessitating gastrojejunostomy for relief 
of the obstruction. A further interesting 
occurrence was what appeared to be a re- 
current episode of pancreatitis causing an 
obstruction at the site of the gastrojejunos- 
tomy. This was relieved following intensive 
medical therapy. 

Raymond Brust, Jr., M.D. 


Mercy Hospital 
Pittsburgh, Pennsylvania 
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CHRONIC CHOLECYSTITIS 


INDICATIONS FOR REVISION 








By EDWIN 


PHILADELPHIA, 


A TER some vears of exper ience in an era 
of greater di lagnostic accuracy for di- 
gestive disorders, it seems a proper time to 
review and re-evaluate the criteria used in 
this area of diagnosis. The tendencv is great 
to adhere to signs and svmptoms estab- 
lished long ago, but some of these will prove 
unreliable or of little value in the light of 
modern studv. 

The textbooks are more than com plete 
with descriptions of symptoms and signs, 
but too often the important ones are ob- 
scured or down-graded by the many unim- 
portant ones. 

The following study was undertaken 
after a long period of living with such 
thoughts. 


METHOD AND MATERIAL 


For several vears, patients coming to the 
Presbyterian Hospital for cholecystograms 
have been given a special examination by 
the author, comprising a history interview, 
abdominal palpation, fluoroscopy of the 
chest and abdomen, erect fluoroscopic spot 
roentgenograms of the gallbladder and the 
usual standard and specialized roentgen 
study. This experience has revealed marked 
discrepancies and unreliability in the clas- 
sic basis of a clinical diagnosis, and has in- 
dicated a need for analysis of clinical signs 
and a close study of roentgen methods. 
Such a review has been effected by a de- 

tailed and statistical examination of 200 
patients coming for cholecystography (100 
“normals” and 100 rigidly confirmed chol- 
ecystitis patients). 

The abnormal cholecystogram has been 
used as the first indication of cholecystitis, 
but only those patients having unquestion- 
able gallstones or a surgical and patho- 
logic diagnosis of cholecystitis have been 
placed in the abnormal group. These are 
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regarded as absolutely confirmed. 

The normal group includes only those 
subjects who showed completely normal 
opaque contrast studies, as determined by 
a roentgen technique especially designed to 
demonstrate stones and regarded as most 
accurate. Patients disclosing even slight 
reduction of opaque material in the gall- 
bladder (without stones) were not admitted 
into the normal group. 

There can be some criticism of the “nor- 
mal” criteria in such a study, primarily be- 
cause none of these normals will have had 
operation to provide absolute confirmation. 
Their normalcy therefore rests on roent- 
genologic study, and such classification 1s 
only as accurate as the method. This is 
recognized and for vears our technique has 
been improved and revised, and compared 
with clinical and pathologic data. The 
erect, overpenetrated, fluoroscopic spot 
roentgenograms have been used with what 
we regard as great accuracy, and have been 
important in ‘disclosing minute stones that 
would have escaped ‘detection by other 
techniques. 


SYMPTOMS 


A list containing 23 symptoms was pre- 
sented to each oe for answer, after 
each had an opportunity to volunteer her 
own complaints. The interrogator did not 
know the roentgen diagnosis at this time. 

Of the first 5 — appearing in the 
abnormal group, 4 are duplicated in the 
first $ of the nor i group (Fig. 1). 


Cholecystitis Order of Nermal 
Incidente Gallbladder 
Gas T Indigestion 
Belching 2 Gas 
Indigestion 3 Belching 
Nausea 4 More comfort a.c. 
Right upper quadrant i 
pain 5 Nausea 
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Fic. 1. Symptom incidence in cholecystitis and noncholecystitis patients (100 of each). 


Key: In cholecystitis patients 
In noncholecystitis patients 





Right upper quadrant pain stands out as 
a most valuable indicator, occurring in each 
of 5 analyses, much more often in the 
cholecystitis group. Furthermore, it is less 
prone to occur in nonbiliary disease than 
any other symptom. This study has es- 
tablished right upper quadrant pain as the 
outstanding symptom in chronic cholecys- 
titis, in keeping with the reliable objective 
sign of right upper quadrant tenderness 
and rigidity in acute or relapsing disease. 

The classic symptoms of cholecystitis, 
occurring about equally or more in the 
normal gallbladder patients as compared 
to the abnormal, are: indigestion, epigas- 
tric pain, heartburn, heaviness, dizziness 
and back pain, with gas and belching oc- 
curring only slightly more often in the 
cholecystitis group. This finding relegates 
many of the old favorites to the category 
of general and nonspecific digestive tract 
symptoms, occurring in many ailments and 
creating large and numerous overlaps. Re- 
cent observations by others in this field cor- 
roborate these data.*** 

Symptoms occurring much more fre- 


quently in cholecystitis than in normal pa- 
tients are as follows: 


Chole- Normal 

cystitis Gall- 

bladder 
i, Poor appetite 29% I4:1 296 

2. Right upper quad- 

rant pain 45% — 4.8:I 1095 
3. Weight loss 27% 2.851 11% 
4. Vomiting 30% ae | 13% 
5. Nausea 45% aii 22% 


Nausea loses some of its diagnostic value 
in being fifth of the complaints of normals. 
This leaves anorexia, right upper quadrant 
pain, weight loss and vomiting as the more 
valuable symptoms—in short, right upper 
quadrant pain and aversion to food. 
Finally, the ratio of average number of 
symptoms per patient in the cholecystitis 
and normal series is very low: cholecystitis 
4.9 to normal 3.5, a ratio of 1.4. 

In summary, many of the so-called clas- 
sic symptoms of cholecystitis apparently 
belong to several digestive disturbances; 
the ratio of complaints offered by the 
cholecystitis patient to the normal biliary 
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patient is less than 1.5; some symptoms 
anorexia, right upper quadrant pain, weight 
loss, vomiting and nausea~-stand out as 
useful diagnostic signs, the most valuable 
being right upper quadrant pain. 


FOOD INTOLERANCE 


The food history was secured by asking 
the patient to state tolerance with com- 
fort or intolerance to each. food of a group 
of 17. "Fried foods" and "fats" were used 
as samples, but they were the only collec- 
tive terms applied and 15 other food types 
were used in this testing. It has been noted 
E that these 2 terms ("fried food" 
and "fats") may be the only ones used by 
the clinical examiner in securing a food his- 
tory and that answers bv the patient are 
correspondingly unreliable.* The inference 
is strong that public sentiment and prop- 
aganda are important opinion makers. By 
requesting separate answers for each type 
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. Food intolerance incidence in cholecystitis and noncholecystitis patients (100 of each). 


of food, memory and independent thought 
were stimulated and, perh aps a more valid 
history was produced (Fig. 2) 


Of the first 6 ei Si hoa A š are 
common to both groups: 
Cholecystitis Order of Normal 
Intoserance Gallbladder 
*lats 1 Cabbage 
Cabbage 2 *Fats 
Nuts 3 *F ried foods 
Pork 4 Pork 
*F ried foods 5 Spices 
Bacon 5 Bacon 


Further analysis reveals the first 10 in- 
tolerables of each group to be the same. 
Milk products and egg were consistently at 
the lower end in both groups and failed 
to vield any worthwhile differential. Those 
foods intolerable to as many or more pa- 
tients without cholecystitis than with chol- 
ecvstitis were: apples, butter, cheese, ice 
cream, eggs, milk, and spices. 
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The foods revealing the largest differen- 
tials and being greater offenders to the 
cholecystitis patients were: fats, 73 per 
cent (normal 56 per cent), nuts, 59 per cent 
(normal 41 per cent), and oils, 49 per cent 
(normal 36 per cent). Such differences may 
aid in the diagnosis in a large series, but are 
of doubtful value for the individual pa- 
tient. 

Reviewing all the data on foods, it 1s 
highly questionable that any reliable diag- 
nostic aid can be had in a food history; and 
it Is obvious that many of the classic symp- 
toms occur in other than biliary patients. 


CONCLUSIONS 


Personal experience in interviewing pa- 
tients coming for cholecystography has re- 
vealed confusion and variability in clinical 
history and has shown wide discrepancies 
between the clinical and roentgen basis of 
*he diagnosis of chronic cholecystitis. This 
nas occurred in a period when the roentgen 
method has reached a high degree of ac- 
curacy. A statistical examination of the 
symptom and food history was undertaken. 

Analysis indicates that many of the 
classic symptoms occur in patients with 
nonbiliary disease and probably belong to 
several digestive disturbances; that right 
upper quadrant pain, anorexia, weight loss 
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and vomiting appear to be useful diagnostic 
aids, the most reliable being right upper 
quadrant pain. 

The study of foods shows a history of 
intolerance in patients with biliary and 
nonbiliary disorders that is quite general 
and impressively nondiagnostic. The dif- 
ferential values of fats, nuts and oils are 
the best indicators, but probably too small 
for reliability in individual diagnosis. 


Department of Radiology 

Presbyterian Hospital and The School of Medicine, 
University of Pennsylvania 

Philadelphia 4, Pennsylvania 
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PNEUMATIC COMPRESSION PADDLE (PRONE 
PRESSURE DEVICE) IN CHOLECYSTOGRAPHY 
AND CHOLEDOCHOGRAPHY 


By JOSEPH F. LINSMAN, M.D.* 


BEVERLY HILLS, CALIFORNIA 





AVERLYING intestinal shadows are the 
most vexatious feature with which the 
radiologist 1s concerned when performing 
cholecystography and/orcholedochography. 
To combat these troublesome shadows, 
preparatory enemas, cathartics, laminag- 
raphy, and patient positioning (including 
decubitus, upright, Trendelenburg, and 
spot filming procedures) are often used. 
Even then, there remain instances in which 
overlying intestinal shadows make accurate 
diagnoses difficult. 

Ehasoph and Marshak! reported on the 
use of a prone pressure device for displacing 
undesirable intestinal shadows in intra- 
venous cholangiography in 1:957. Since 
then, we have had a rewarding experience 
with this method, not only tor choledocho- 
graphic demonstrations (both oral anc in- 
travenous) but also in cholecystography. 
It is a simple, readily available method for 
use In all roentgenologic offices and depart- 
ments. 

The advantages of a pneumatic compres- 
sion paddle are manv. Not onlv does the 





compression of tissues displace intestinal 
shadows, but it also makes for a thinner part 


and gives rise to a uniform gas contrast 
material as a background to the gallbladder 
and the biliary duct system. The part 
being studied is transfixed (so to speak) and 
is thereby better immobilized for finer 
detail. Grading of the pressure applied, by 
inflating or deflating the balloon, aids in 
the delineation of small stones in the biliary 
duct svstem and in the detection of tiny 
negative shadows in gallbladders, as for 
instance in the adenomyomatoses of this 
organ. 

We have utilized the pneumatic com- 
pression paddle illustrated in Figure 1, 7 





Fia. 1. Front (4) and profile views (B) of the pneu- 
matic compression paddle with its balloon. par- 
tially inflated. 


and B.* It consists of an inflatable rubber 
bladder set into a long offset handle with 
the inflation-controlling bulb at the end. 
A buried lead circle surrounding the bladder 
fluoroscopically indicates the region under 

* Manufactured by The Pennsylvania X-Ray Corporation, 
Glenside, Pennssivania, 


* Associate Clinical Professor of Radiology, Loma Linda University School of Medicine, Los Angeles, Ca ifornia. 
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compression. For gallbladder and choledo- 
chographie studies, the paddle is placed in 
position from the left side so that it is not 
displaced trom the body by the patient’s 
weight when inflated (Fig. 2). Often, fluoro- 
scopy (especially image amplification) is 
used for exact positioning. It is important 
to expose the films in the same stage of 
respiration that centers the paddle and 


the part being studied. Then roentgeno- 
grees of 

















grams are made with varving deg 





inflation of the g either 
less time or less kvp. than is used in routine 
roentgenography dependent on the degree 
of balloon expansion. The paddle is left in 
place until the wet films are viewed. The 
patient can then be readjusted or rotated 
for further roentgenography if necessary, 


iloon emploving 
| 
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2. Photograph showing the pneumatic com. 
ssion paddle placed into position from the 
of the patient, 














Vic. 3. Normal cholecystograms showing ( 
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and (B) removal of the overlying 


‘stinal shadows obscuring 





the opacified gallbladder 
t 


shadows by compression displacement. 
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y G4) the lack of visualization of an adenomy 
B) with graded compression by the 
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oma just proximal to a distal 
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eumatic compression paddle properly 
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atient showing 
opaque material as well as gaseous shadows in the over 
all confusing intestinal shadows displaced by the pneumatic compress 
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Roentgenograms made when using the 
pneumatic compression paddle technique 
(Fig. 3, and B through 7, Æ and B) point 
up the advantages of this procedure in 
certain selective situations. 


CONCLUSION 


Use of a pneumatic compression paddle 
in cholecystography and choledochography 
permits better visualization of normal and 
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abnormal findings without annoying over- 
lving intestinal shadows and with the 
benefit of graded compression. 


* 
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A DOUBLE BLIND STUDY OF ORAGRAFIN 
AND TELEPAQUE* 


By W. WALLACE WHITE, M.D., and HARRY .W. FISCHER, M.D. 
IOWA CITY, IOWA 


MIB cholecystography is an ex- 
amination of great utility and high 
reliability. The patient has not been ex- 
posed to more than minute risk nor has he 
experienced more than little inconvenience 
or discomfort. 

Since the desire to improve an already 
good procedure is never to be deprecated, 
new contrast agents have recently been de- 
veloped. To adequately evaluate any new 
cholecystographic agent, certain prere- 
quisites of experimental design must be 
met. A study should be twofold, involving 
zhe comparison of (a) the side effects of the 
-ngested medium, and (b) the efficiency of 
the new material in accomplishing its 
roentgenographic function, relative to a 
previous or standard agent. The two are 
interrelated for both the incidence of side 
effects and roentgenographic efficiency de- 
pend on the amount of media used. A de- 
sirable agent will produce excellent chole- 
cystograms with a dose size which produces 
a minimum of side effects. 

To eliminate insofar as possible sub- 
jectivity from the evaluation of a chole- 
cystographic agent, a double blind study is 
essential. The evaluation of side effects as 
well as the evaluation of the cholecysto- 
grams should be blind, that is, the physician 
must not know which of the tested sub- 
stances he is evaluating. Not until comple- 
tion of all his assessments are the sub- 
stances identified by previously assigned 
code number. Essential, too, is the need for 
the two groups of subjects to be similar in 
composition. Distribution of the two con- 
trast agents in a random fashion to a large 
number of unselected patients of a hospital 
or out-patient population usually accom- 
plishes this. The two groups should be 
later analyzed as to age, weight and in- 


cidence of pathologic findings to insure that 
bias has not entered in, despite the ran- 
dom selection. A statistical evaluation 
should then be made of the tabulated find- 
ings, provided a large enough number of 
patients have participated to make the de- 
ductions significant. 

A cross-over study in which patients are 
examined first with one agent and then 
after an interval with the other under blind 
conditions is an even better controlled ex- 
periment. 


METHOD OF INVESTIGATION 


A new cholecystographic agent, the 
sodium salt of B-(3-dimethylamino-methyl- 
eneamino-2,4,6-triiodophenyl)-propionic acid, 
was compared with telepaque. The new 
medium has the trade name of Oragrafin 
(Squibb) in the United States and Biloptin 
(Schering, A. G., Berlin) in Europe. It is 
supplied in capsules (3 gm.) or as 8 gm. of a 
powdered preparation containing 3 gm. of 
the calcium compound. The compound 
possesses an iodine content of 61.4 per 
cent, a high solubility and complete 
absorbability. Its empirical formula is 
(CH 4N4,04,I;)Na. Initial studies by Saltz- 
man, Whiteside,® Kemp and Wright,’ and 
Brannan, Donovan and Hodgson? have 
been published in the English language. 
Reports in German are included in Saltz- 
man’s bibliography; pharmacologic studies 
have been conducted by Kimbel and 
Langecker.* 

Three gram doses of oragrafin (6 cap- 
sules) and 3 gram doses of telepaque (6 
tablets) were distributed in a random 
manner to both in- and out-patients of all 
services of the University Hospital as 
cholecystographic examination was re- 
quested. Over 250 consecutive patients 


* From the Department of Radiology, University Hospital, State University of lowa College of Medicine, Iowa City, Iowa. 
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were studied. The radiologists, referring 
physicians and the individual patient were 
unaware which agent the individual pa- 
tient had ingested. The patients were in- 
structed identically as to the conduct of the 
examination, A regular supper was given, 
followed by ingestion of the contrast 
medium with a small amount of water at 7 
P.M. Water was allowed until bed time. At 
8 A.M. the patient was sent to the Radi- 
ology Department without breakfast. The 


standard recumbent and upright views of 


the gallbladder region were utilized, fol- 
lowed by coned down views in these two 
positions or in decubitus position if needed 
for diagnosis. A fat meal was given and post 
fat films were exposed when it appeared 
that information of importance could there- 
by be obtained. 

Interviewing of the patients for their sub- 
jective response was conducted by a radi- 
ologist on the morning of the examination 
and the information recorded on a standard 
form. Side effects were graded as slight, 
moderate, or severe. 

Films were evaluated conjointly by two 
radiologists for the degree of opacity of the 
gallbladder, presence of calculi, opacifica- 
tion of the cvstic and common bile ducts 
without and following fatty meal, and pres- 
ence of opaque material in the bowel and 
its interference with diagnosis. 

When a double dose technique was re- 
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Oragrafin Tele "pe 
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Slight 10 14 

Severe 2 6 
Vomiting o i 
Diarrhea 
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quested, all other elements of the study, ex- 
cept the size of the dose, were not changed. 
Excluded from the study were those ex- 
Xi ni in eam oe were considered 
e film study was 
not i a ET nc 

About 30 per cent of the films were given 
a "second look" at an interval after their 
first reading to check on the reproducibil- 
itv of our evaluations of opacitv, duct 
visualization, and so forth. 

The statistical analvsis of side effects 
produced by the two media was accom- 
plished by application of the data to the 
tollowing formula: 


DIFFERENCE 
TANDARD ERROR pifterence 





4 a NUM d pio. f 
Hi No 


where p is the proportion of patients with 
side effects m the two groups were com- 
bined; gis P—1; pais the proportion of pa- 
tients who see enced side effects with 
oragratin; p» is the proportion of patients 
who experienced side effects with tele- 
Pn ai 1S c nut mor of pi atients un re- 
patients w o rece] wed EE ue. 

The ratio of the difference to the stand- 
ard error of the difference permitted ex. 
traction of probabrity values from a stand- 
ard table relating the ratio to areas of a 
normal curve. Probability values less than 
0.05 were regarded as significant. Prob- 
ability values less than o.01 were con- 
sidered highly significant.! 

After all studies were completed, the two 
groups. " Ba were LR to bs com- 


RESULTS 


The undesirable side effects produced bv 
the two agents are noted in Table 1. The 
incidence of diarrhea was much higher in 
the telepaque group. The incidence of 
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nausea and cramps was slightly higher in 
the telepaque group. 

The degree cf opacification of the gall- 
bladder was similar in the two groups 
(Table 1). 

Although calculi were more often demon- 
strated in the telepaque group, we do not 
think that stones were concealed in the 
oragrafin group (Table 11). Dense opacifi- 
cation of the gallbladder which might con- 
ceal small stones was of the same inci- 
dence in the two groups. 

Visualization of the biliary ducts was 
similar in the two groups (Table ry). 

Opaque material in the bowel was found 
in 46 per cent of the patients of the tele- 
paque group as compared with 9 per cent of 
those of the oragrafin group. In no instance 
did this interfere in the interpretation of 
the films (Table v). 

The double dose study (Table v1) shows 
the occurrence of diarrhea with telepaque 
to be three times that of oragrafin and is 
usually severe. Cramps were associated less 
frequently with oragrafin than with tele- 
paque. We found no significant differences 
in opacification of the gallbladder and ducts 
in the two groups with double doses. 

From the statistical analysis, the in- 
cidence of diarrhea and cramps was signifi- 
cantly less for oragrafin than for telepaque 
(p= «0.05). The lesser side effects with the 
double dose of oragrafin as compared with 
telepaquewashighlysignificant (p= «o.or). 


COMMENT 


Superiority of one cholecystographic 
agent over another is based upon its better 


Tase II 


DEGREE OF OPACIFICATION OF GALLBLADDER 


Oragrafin Telepaque 


No. of Cases 99 105 
No. visualization IO 15 
I 4- visualization 9 ES 
2+ visualization 23 16 
3+ visualization 51 31 


4-visualization 24. |. 26 
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' TABLE III 


DEMONSTRATION OF GALLBLADDER CALCULI 


ere 


Oragrafin Telepaque 
No. of Cases 93 IOS 


Radiolucent stones II 21 
Radiopaque stones 


TABLE IV 
VISUALIZATION OF BILIARY DUCTS 


Oragrafin Telepaque 


No. of Cases 95 104 

Ducts without fat meal 3 7 

Ducts with fat meal 13 I5 
TABLE V 


OPAQUE MATERIAL IN BOWEL; PATIENTS WITH 
RESIDUAL BARIUM EXCLUDED 


Oragrafin Telepaque 


No. of Cases 92 95 
Opaque material in bowel 
Trace 5 29 
Moderate 3 17 
Interference in interpretation o o 
Tase VI 


UNDESIRABLE SIDE EFFECTS; DOUBLE DOSE 
(6 GM. ORALLY) 


Oragrafin Telepaque 

No. of Cases 26 26 
Nausea 

Slight 4 4 

Severe I 2 
Vomiting © I 
Diarrhea 

Mild 3 2 

Severe 4 I9 
Cramps I 5 
Dysuria 3 5 
Skin reactions o o 
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tolerance by the patient or its improve- 
ment of roentgenographic diagnosis. Of the 
various side effects encountered in the use 
of cholecystographic agents, diarrhea, 
vomiting and skin reactions can be more 
objectively evaluated than nausea, cramps 
and dysuria in which subjectivity par- 
ticipates. The comparison of the two media 
in regard to diarrhea shows oragrafin to 
have a clear-cut advantage over telepaque. 
Vomiting and skin reactions were so infre- 
quent with either medium that they can- 
not be used as an indication of toxicity in 
this study. Of the subjective complaints, 
oragrafin gave a lesser incidence of side 
etfects. Of these, the statistical analysis re- 
vealed the decrease in cramps to be sig- 
nificant. Tolerance of the patient for 
oragrafin is well brought out in the double 
dose trials, where the incidence of diarrhea 
and cramping was much less than by a 
double dose of telepaque. 

We record no valid differences in the 
ability of the two media to opacify the gall- 
bladder and the biliary ducts (Tables n 
and 1v). 

The contention of Whiteside? that the 
incidence of nonopacifving gallbladders 
will be lower with biloptin (oragrafin) 
IS not substantiated bv our data. Since 
oragrafin Is concentrated sufficiently bv the 
liver to be visualized in the common bile 
duct, it should visualize the noncon. 
centrating gallbladder, provided it is able 
to flow into the gallbladder through a pa- 
tent cystic duct. Whiteside's method of 
giving six capsules at night and six in the 
morning is a fractionated double dose 
study, and is not comparable to our single 
dose study. Since with solu-biloptin (ora- 
grafin soluble) optimal contrast density in 
the bile ducts was seen at two and one-half 
hours in the majority of patients, frequent 
duct visualization would not be expected on 
roentgenograms timed many hours later. 

Although much more residual opaque 
material in the bowel was seen more fre. 
quently in examinations with telepaque 
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than with oragrafin, at no time did any 
residual opaque material interfere with 


SUMMARY 


Two oral cholecystographic agents, ora- 
grafin and. telepaque, have been compared 
by a double blind study. The opacification 
of the gallbladder and bile ducts was 
essentially the same with the two media. 
Oragrafin® was superior to telepaque in 
causing a definite lesser incidence of diar- 
rhea and cramping. 


Harry W. Escher, M.D, 


State University of lowa 
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ADHERENT GALLBLADDER SIMULATING AN 
INTRINSIC LESION OF THE RIGHT 
SIDE OF THE COLON* 


REPORT OF 


By S. DAVID ROCKOFF, M.D.,+ 


que purpose of this paper is to demon- 
strate that a chronically inflamed gall- 
bladder, bv virtue of becoming adherent to 
the right side of the colon and thereby de- 
forming it, can create a roentgenographic 
appearance highly suggestive of an intrinsic 
colonic lesion. While the roentgenographic 
appearance seen in this case is unusual in a 
patient with inflammation of the gall- 
bladder, the diseased gallbladder has been 
described in the literature as having caused 
deformation of the duodenal bulb, in- 
testinal obstruction,’ obstruction of the py- 
lorus'?> and cecum,’ and stricture of the 
transverse colon.’ 


REPORT OF CASE 


A fifty-three vear old Negro female was re- 
‘erred to the Hospital of the University of 
Pennsylvania for study of a mass lesion in the 
right side of her abdomen. She was well until 
seven months prior to admission when she 
became progressively anorexic. Six weeks prior 
-o admission she experienced a sharp pain in 
:he epigastrium which was relieved by leaning 
"orward. The pain was accompanied by chills, 


“ever, night sweats, weakness, generalized 
myalgia, obstipation, and vomiting. After 


three days, all symptoms except the pain 
abated. The family physician noted jaundice 
and the presence of a mass in the right side of 
the abdomen. The jaundice gradually disap- 
peared during the two weeks prior to admission, 
but the mass did not change size during the 
following six weeks. 

On admission, the patient complained of pain 
in the right lower quadrant. A review of the 
gastrointestinal system revealed nothing ab- 
normal. The patient appeared to be chronically 
ill and had an oral temperature of 99.6?F. 
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Positive findings were limited to the abdomen 
where the liver was found to be 4 cm. below 
the right costal margin and to have a sharp, 
tender margin. Below the liver edge, at the 
junction of the right upper and lower quad- 
rants, was a smooth, hard, non-tender spherical 
mass measuring 4 cm. in diameter. It appeared 
to lie deep in the abdomen and to move with 
respiration. The hemoglobin was 9 gm. per cent 
and the white blood cell count was 22,600 with 
7$ per cent neutrophiles, 21 per cent lympho- 
cytes, and 4 per cent eosinophiles. Urinalysis, 
liver function tests and serum chemistries were 
all within normal limits. The Kolmer and Kline 
tests were both reactive on two occasions. The 
electrocardiogram revealed changes suggesting 
myocardial or pericardial disease. 

A barium enema study (Fig. 1, Æ and B) dis- 
closed a complete obstruction to the retrograde 
flow of the barium mixture at the hepatic 
flexure. The opaque mixture outlined a large, 
irregular filling defect. Three attempts were 
made to fill the right side of the colon, but 
without success. 

At operation, a large tense gallbladder was 
found which was surrounded by chronic in- 
flammatory tissue. It was tightly adherent to 
the hepatic flexure and was causing partial ob- 
struction due to extrinsic pressure. It was also 
adherent to the omentum and to the second 
portion of the duodenum. The inflamed gall- 
bladder had eroded through the serous mem- 
brane and the muscularis mucosae of the 
hepatic flexure, but the intestinal mucosa was 
intact. The common bile duct was opened and 
found to be normal. A liver biopsy was done. 
The bowel was palpated externally and no 
masses were felt within it. 

The gallbladder was filled with bloody puru- 
lent material containing a semi-solid amorphous 
mass, but no formed calculi were seen. Micro- 
od there was thickening of the wall by 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania. 
+ Presently Radiologist, Diagnostic X-ray Department, Clinical Center, National Institutes of Health, Bethesda, Maryland. 
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‘he final pathologic diagnoses were chronic 
cholecystitis and chronic cholangitis. 
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tormity of the right side of the colon, the 
roentgenographic appearance of which was 
highly suggestive of an intrinsic colonic 
lesion. 


S. David Rockoff, M.D. 
Diagnostic X-ray Department 
Clinical Center 

National Institutes of Health 
Bethesda 14, Maryland 
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IHE REAPPEARING GALLBLADDER * 


By HAROLD P. LIPTON, M.D., and À, 


BRADL EY SOULE, M.D. 


BURLINGTON, VERMONT 


"ps postcholecvstectomy patient may 
occasionally show an opaque gall- 
bladder-simulating shadow on intravenous 
cholangiography and in rarer instances on 
oral choleevstography. In these patients 
the possibility of a dilated cystic duct 
remnant with or without calculi and several 
other entities must enter into the differ- 
ential diagnosis. Despite its clinical impor- 
tance, very little attention has been given 
to this problem in the roentgenologic liter- 
ature. The term “reappearing gallbladder” 

refers to dilated cystic duct remnants seen 


on roentgenograms. It is the purpose of 


this paper to discuss the reappearing gall- 
bladder and the roentgenologic entities 
which may mimic it. 

Writing on conditions necessitating sur- 
gery following cholecystectomy, Beve? in 
1936 reviewed 66 cases during a fifteen 
vear period. Among these 66 cases were 
14 cases of dilated cystic duct remnants for 
which he coined the term “reformed gall- 
bladders.” A larger series of the so-called 

“reformed gallbladders," consisting of 42 
cases, during a seventeen year period was 
reported by Peterson? in 1946. All of the 


patients in his series had recurrence of 


symptoms referable to cystic duct rem- 
nants and in all cases the diagnosis was 
surgically confirmed. 

It is evident that the dilated evstic duct 
remnant Is one 
recurrent difficulty in the postcholecystec- 
tomy patient. Until relatively recently the 
roentgenologic index of suspicion depended 
for the most part in seeing opaque biliary 
type calculi in a nonjaundiced patient who 
had previously undergone a cholecystec- 
tomy. There are a few reported cases in 
which a cystic duct remnant or an incom- 
pletely removed gallbladder has been opac- 


* From the Department of Radiology, University of Vermont College of Me Iicine and 


Hospital and Mary Fletcher Hospital, Burlington, Vermont. 


of the common causes of 


ifed with oral cholecystography' and 
this was also noted in our Case ni. With 
the introduction and widespread adoption 
of intrevenous cholangiography, the re- 
ported preoperative visualization of cvstic 
duct remnants has increased? 5 S1 





REPORT OF CASES 


Case: |. M. a forty-seven year old white fe- 
male, wa: admitted to the hospital in March, 
1957 with complaints of gaseous distention and 
episodes of right upper quadrant pain. A 
cholecystectomy had been performed for similar 
symptoms nineteen vears ago, Following this 
she had cone well except for occasional fattv 
food intolerance. One year prior to admission 
she incursed increasmg difficulty with fatty 
foods and this was followed by symptoms of 
gaseous distention anc episodes of colicky right 
upper quae irant pain. She also noted an in- 
ere asing ¢ iegree of constipation, 

Gastroinzestinal series and barium enema 
study revealed a few cuodenal diverticula and 
moderate civerticulitis of the descending and 
sigmoid colen, An additional finding was that of 
several small calcific densities in the right upper 
quadrant Paving the appearance of biliary 

calculi, An ontravenous cholangiogram demon- 
bu a norm: » a] e ing elie y KE svstem 
"gall- 
blac ler n PN 

laparotomy was performed and the findings 
were those o a dilated cystic duct remnant mea- 
suring 2 cm. in its greatest diameter. This con- 
tained 8 to o small partially caleified, faceted 





calcul. The common dact was unremarkable. 
The dilated cystic duct remnant was freed, 


li eet close : to gal common duct and excised. 
£y report on the submitted tissue 
Was ut M 'aronic cholecystitis (Fig. 2). 
The patient has since been free of any symp- 
toms referable to the biliary tract. 


Case rl, A, C., a forty-nine year old white fe- 
male, was oe jitted to the hospital wirh a four 


afiliated hospitals, de Goesbriand Memorial 


2 


TK 
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during intr: 

reveals several small 
calcul within the dilated cystic duct rem- 
tv between the cvstic duct 
common duct represents the up- 


Fic. 1. Case r Laminagram made 
venous cholangiography 
opaque c 
nant. The opaque densi 
remnant and the 


per knee of the duodenum. This is sometimes mis- 
interpreted as a reappearing gallbladder. 


month historv of frequent epigastric discomfort 
occurring shortlv after meals. She had also ex- 
perienced several episodes of colicky type bas 
upper quadrant pain. Her symptoms were very 

similar to those present prior to a rum "vst- 
ectomy ten years ago. À roentgenogram of the 
abdomen revealed several small shadows of 
calcific density in the region of the gallbladder 
(Fig. 3). 

The patient underwent laparotomy and wi 
found to have an approximately thumb sized 
dilated cystic duct remnant containing several 
faceted calculi. The common duct appeared 
normal. Her postoperative and subsequent 
course during the past seven years has been un- 
remarkable. 


Case qt. L. B., a fifty-five year old white fe- 
male, was admitted to the hos au in 1952 with 
à einer complaint of episodes of right upper 





Fic. 3. Case u, There 1 
densities in the right upper quadrant. At surgery 
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Fic. 2. Case 1. Photomicrograph 
inflammation in the wall of the 


E x80). 


showing chronic 
vstic duct (H & 


is a cluster of small opaque 
numerous calculi were found in a dilated cystic 
duct remnant. No calculi were noted in the com- 
mon duc 





Fic. 4. Case ur. Oral cholecystogram shows a density 
lateral to the third transverse process. It was felt 
to represent a calculus, possibly within a cvstic 
duct remnant. At surgery a small remnant of the 
gallbladder as well as the cystic duct was found 
with no evidence of calculi (see Fig. 5). 


quadrant pain during the past five years. She 
had also noted fatty food intolerance and 
would frequently vomit if she ate large meals. 
A cholecystectomy had been done twelve years 
previously, 

Concomitant gastrointestinal series and oral 
cholecvstography (priodax £10) were done in 
which the gastrointestinal examination was 
normal. The biliary tree could not be outlined, 
but there was an opaque shadow about 1 em. in 
diameter in the approximate location of the 
gallbladder (Fig. 4). With different projections 
it moved away from the kidney and was there- 
fore felt to represent a biliary calculus. 

At laparotomy a small dilated gallbladder 
remnant and cystic duct were found and mea- 
sured 3X 1 em. No calculi were seen. The gall- 
bladder remnant contained a small amount of 
bile and the cystic duct was patent. The pa- 
thology report was that of chronic cholecystitis. 

A postoperative roentgenogram of the abdo- 
men was obtained due to the fact that no cal- 
culi were found at the time of surgery. This 
roentgenogram no longer showed the shadow re- 
sembling a calculus and it was therefore felt 
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that the earlier firding represented opaque 
medium within the dilated gallbladder rem- 
nant (Fig. £1. 

The patient has hed no symptoms suggestive 
of recurrent biliary tract disease during the 
past eight years. 


Case iv. A. D., a sixty-five year old white fe- 
male, was first admitted to this hospital in 1946 
with symptoms consistent with cholecystitis. 
An oral cholecystogram showed poor opacifica- 
tion of the gallbladder with no evidence of cal- 


cull, She responded vell to conservative medi- 


a similar episode occurred and a cholecystec- 
tomy was performed. At surgery no calculi were 
found and the pathology report on the sub. 
mitted tissue was that of chronic cholecystitis. 
Her postoperative course was uneventful and 
during the following year she had no recurrence 
of symptoms. 

In 19:27 the patient was admitted to the 
hospital for evaluation and treatment of a con- 
vulsive disorder. Electroencephalograms, skull 
roentgenograms, pneumoencephalograms and 
cerebral angiograms did not establish a defini- 
tive etiology for the seizures. She had also ex- 
perienced anginal type pain for several months. 


Fic. g. Case i, A postoperative roentgenogram no 
longer shows the dersitv seen in Figure 4. It is 
therefore felt that the preoperative right upper 


quadrant density represented opaque medium 
within the gallbladder remnant. 
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An electrocardiogram was interpreted as sus- 
picious of an old posterior myocardial infarc- 
tion, 

Ona roentgenogram of the abdomen, numer- 
ous small calcific densities were noted in the 
right upper quad-ant (log. 6). These were not 
in the kidney and had the appearance of biliary 
calculi, An intravenous cholangiogram on which 
the main hepatic and common ducts were 
visualized appeared normal. The collection of 
calculi was lateral to the common duct and in 
the position of a gallbladder (Fig. 7). The pa- 
tient had no symptoms referable to this finding 
and was discharzed with medications to help 
control the seizures and anginal symptoms. 

In 1949 the patient was admitted to the 
hospital because of severe epigastric pain. The 
pain had begun while she was eating supper. It 
radiated to the back and the left side of the 
chest. The epigastric area was tender to 
palpation and tae bowel sounds were normal. 
The white blood cell count was not elevated 
but showed a shift to the left on the differential. 
An electrocardiogram revealed no evidence of a 
new myocardial infarction. The serum amylase 
was normal and a gastrointestinal series was 





Fic. 6. Case 1v. The patient had a cholecystectomy 
sixteen years before this roentgenogram was made. 
In other projections the cluster of calcific densi- 
ties in the right upper quadrant can be separated 
from the right kidney (see Fig. 7). 


~F 
to 
re 





Case 1v. Intravenous cholangiogram shows 
the main hepatic and common ducts to appear 
normal. The calculi are located lateral to the com- 
mon duct in the position usually occupied by the 
gallbladder. Laparotomy was deferred because of 
the cardiac status of this patient. 


Fic. 7 


je 


unremarkable. An intravenous cholangiogram 
showed identical findings with the examination 
of two years ago. 

It was felt that her symptoms were due to in- 
flammation within a dilated cystic duct rem- 
nant. The possibility of a double gallbladder, 
with one being overlooked at the time of previ- 
ous surgery, was entertained but seemed less 
likely, The patient had been treated five 
months ago at another hospital for a silent myo- 
cardial infarction. On this admission she was 
hvpertensive and exhibited. peripheral edema. 
Therefore surgery was deferred at this time. 
She responded well to medical management and 
was discharged five days after admission. 

During the past eighteen months she has 
been on a low fat diet and has had no symp- 
toms referable to the biliary tract. 


Case v. R. P., a fiftv-nine vear old white 


e 
male, was hospitalized in 1953 with symptoms 





lic. 8. Case v. Oral cholecystogram shows nu- 
merous nonopaque calcul. The patient subse- 


quently had his first cholecystectomy. 





suggesting gallbladder disease. The oral chole- 
cystogram showed concentration of the medium 
with numerous nonopaque calculi within the 
gallbladder,(Fig. 8). A cholecystectomy was 
done and confirmed the roentgenographic find. 
ings. The operative note states that the cystic 
duct was identified, freed from surrounding 
tissue and doubly ligated. The postoperative 
course was uneventful. 

The patient had no symptoms referable to the 
biliary tree until March, 1961. At this time he 
experienced vague pain in the right central ab- 
domen lasting four davs. This prompted hos- 
pital admission where a survev roentgenogram 
of the abdomen revealed several small opaque 
caleuh in the right upper quadrant. A gastro- 


* 


intestinal series gave normal findings. 


hs 














doses of 10panoic acid (telepaque) was done, 
Roentgenograms on the third day showed con- 
centration of the medium in a 3X4 cm. pear- 
shaped structure in the right upper quadrant. 
The opaque calculi were within this structure 
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(lig. 9). This was felt to represent a dilated 
cystic dect remnant with calculi. 
An operation was performed with removal of 
saccular structure 3X2.5X0.5 em, which ap- 
parently represented a remnant of the cystic 
duct. Several partially calcified calculi: were 
present (Tig. 10). The microscopic examination 
revealed changes of chronic inflammation of the 
evetic. «act 

The patient was discharged on the sixth post- 
operative dav and has remained well. 





























ot ad patients with dilated evstic duct 
remnant- are symptomatic. Therefore it is 
difficult ro evaluate the true incidence of 
this concation. Berk and Lee? in tabulating 
$15 cases of symptomatic postcholecvstec- 
tomy pa ients included 44 cases of reap- 
pearing callbladder or an incidence of 8.6 

















z. Fight years after the cholecystec- 
tomy, a th we day concentration cholecystogram 
shows opacue calculi within the “reappearing 
gallbladder. ' 











Vot. 87, No. 4 





Vic. 10, Case v. The opened surgical specimen re- 
veals several partially calcified calculi within the 
saccular structure. 


per cent. Of these 44 cases, 13.6 per cent 
had associated calculi. If one limits the 
selectivity to symptomatic postcholecystec- 
tomy patients requiring further surgery, 
the incidence is still higher. In Beye’s? series 
of 66 cases which fall into this category 14 
or 21 per cent had cystic duct remnants. 

There are several reasons why at the 
time of surgery the cystic duct may be 
ligated at too great a distance from the 
common duct and thus result in a cystic 
duct remnant. The operative field may be 
such that possible injury to the common 
duct outweighs the factor of leaving a 
residual cystic duct. Frequently, the first 
part of the cystic duct is adjacent to and 
parallels the common duct for a short 
distance and this may not be appreciated 
at the time of surgery. Inadequate exposure 
of the cystic duct during surgery may re- 
sult in its ligation at a point too far from 
the common duct. The surgeon may err in 
judgment and leave more of the cystic duct 
than is desirable. 

With the increasing awareness of this 
entity and the continued refinements in 
surgical techniques, we would suspect that 
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this entitv will be encountered less fre- 
quentlv in the future. 

The causative factor for cvstic duct 
remnants to undergo subsequent dilatation 
has not been established. It has been 
postulated by Livingston and Livingston? 
that in the postoperative period following 
cholecystectomy there is dilatation of the 
bile ducts secondary to the temporary 
spasm at the sphincter of Oddi. This con- 
cept has received less than unanimous ac- 
ceptance. These authors feel that the cvstic 
duct also undergoes dilatation and acts 
as a receptacle for bile. The dilated stump 
is unable to contract and stagnation of bile 
may occur with subsequent infection, in- 
flammation and possible calculi formation. 
Peterson does not feel that the back 
pressure from the common duct following 
cholecystectomy is sufficient to cause 
secondary dilatation of the cystic duct 
remnant. He proposes that calculi are the 
basis for the subsequent dilatation. While 
this would help explain the frequency of 
associated Jaundice in these patients, one 
would also expect to find an almost equal 
frequency of associated calculi at the time 
of surgery. It does not seem plausible to 
assume that over £o per cent of patients 
having Jaundice sometime between the on- 
set of symptoms and subsequent surgerv 
should spontaneously clear themselves of 
biliary calculi. 

The recurrence of symptoms from a reap- 
pearing gallbladder mav begin shortly after 
the cholecystectomy or many vears later. 
One reported case had return of symptoms 
twenty-seven years following the original 
surgery." [n most respects the patients’ 
complaints are very similar to those of the 
original gallbladder disease. The most 
common symptom is episodes of colicky 
tvpe right upper quadrant pain. This is 
frequently associated with radiation of the 
pain to the right scapula. Nausea, vomit- 
ing, intolerance to fatty foods and gaseous 
distention are all common complaints. 
Jaundice is present sometime during the 
symptomatic period in about ṣo per cent 
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of the cases. Although the etiology of the 
jaundice has not been adequately explained, 
it clears and does not recur following re- 
moval of the reappearing gallbladder. 

On roentgenograms the reappearing gall- 
bladder resembles a miniature gallbladder 
in the right upper quadrant. Frequently, it 
assumes a more horizontal position than 
the gallbladder. Its size varies from 1.5 to 
7 em. in length and from .5 to 3 cm. in 
width as ned to a normal cvstic duct 
diameter of .2 to .3 cm. During intravenous 
cholangiography th re opaque medium may 
remain within the dilated cystic duct rem- 
nant long after it has disappeared from 
the common duct. Laminagraphy is of con- 
siderable help in improving visualization 
of a suspected reappearing gallbladder. 
Opaque or nonopaque calculi can occur in 
association with the reappearing gallblad- 


der. The ratio of opaque to nonopaque 
calculi is higher in this entity than in 


primary gallbladder disease. 

A fairly common finding during intra- 
venous cholangiography is retrograde filling 
of the duodenal bulb and loop. Medium in 
the bulb or upper knee of duodenum can 
mimic a reappearing gallbladder. Naegele 
and Huwe! were able to demonstrate con- 
trast medium in the duodenal bulb 2; 
times and in the upper knee 19 times in a 
series of 103 intravenous cholangiograms 
done on postcholecystectomy patients. 
Frommhold® feels that contrast medium 
within the duodenal bulb will usually over- 
lie the course of the common duct and is 
more likely to create a diagnostic problem. 
In most instances the reappearing gall- 
bladder lies further lateral to the common 
duct than the above entities. Should : 
diagnostic problem exist, it can uice P 
solved by a few Wal SWE of barium sus- 
pension. 

Other conditions such as atypical duo- 
denal diverticula, cold abscess, diverticula 
of the common duct and superimposition 
of the liver and upper pole of the kidney 
may occasionally cause diagnostic dificul- 
ties. However, with the added selective use 
of a survey roentgenogram of the abdomen, 
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laminagrams or a gastrointestinal series, 
the correct diagnosis can usually be made. 


SUMMARY 


The dated cystic duct remnant is one 
of the common causes of recurrent symp- 
toms in the postcholecystectomy patient. 
The reentgenologic diagnosis of this con- 
dition Fas. been greatly. enhanced bv the 
use of intravenous cholangiography. Its 
a Mni —— a and 
cusse d. 5 
for digorentiak c 15e bea dc 
scribed. The term “reappearing gall- 
bladder” has been introduced to represent 
the dilared cystic duct remnants seen on 
roentgenograms. 


Harold P. Lipton, M.D. 
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N ILK of calcium in a renal calyceal 
diverticulum has not previously been 
oe bi Tie pidiolpere literature, oe 


Mid MO in T one ee 
A review of the F nglish literature failed to 
reveal any other case reports. 

Churchman! in 1911 was ap parently the 
first to describe the presence of limy bile in 
the gallbladder. Volkmann? coined the 
term "Kalkmilchgalle" (milk of calcium 
bile). Cohen? a i Simmonds? have re- 
ported a total of 3 cases of milk of calcium 
bile in the common bile duct associated 


with impacted calculi at the ampulla of 


Vater. 
Yow and Bunts’ in 1955 reported 19 


cases of calyceal diverticula and found 82 
additional cases on reviewing the literature 
at that time. A calyceal diverticulum is a 
saccular structure containing urine and 
connected to an adjacent calvx by a narrow 
isthmus. These structures have also been 


called calvceal cysts and pvelogenic renal 
evsts. They are lined with transitional 


epithelium continuous with that of the 
calyx. Their origin is unknown but is 
generally attributed either to prior infec- 
tion or to a developmental malformation. 
Many patients with calvceal diverticula 
are symptom free but of Yow and Bunt's 
19 cases, 14 had pain, and 10 had pvuria; 10 
of the m erticula oo calculi. 


a case b i d: of € in a renal calvceal 
diverticulum. They emphasize that the 
diagnosis of this condition is made by the 
calcium assuming a fluid level on an up- 
right or lateral decubitus roentgenogram. 
Milk of calcium is a precipitate of cal- 
cium carbonate which is heavier than either 
bile or urine and will therefore be lavered 
in the most dependent portion of the gall- 
bladder or renal diverticulum on upright or 
decubitus roentgenograms. It has not been 





1, Supine preliminary roentgenogram demon- 


lic. 
strating à 
lying the 


faint 2,0X2.€ cm. calcification over- 


right renal shadow. 


explained why this calcium precipitate re- 
mains flue rather than solidifying into the 
more usual type of biliary or renal calculi. 


REPORT OF X CASE 


The patent is a forty-five year old white 
female who was referred for urologic evaluation 
in 1966 because ot left flank pain and pyuria. 
Physical examination was essentially unremark- 
able. Intravenous pyclograp hy revealed what 


appeared :o be a simgle calculus measuring 
2.0X2.5 cra. in a calyceal cyst or diverticulum 


3 Retrograde pyelograms 
confirmed :his impression. Split specimens ob- 
E ii the E du dE XE showed 


of the eae kidney. 


tures e» JN speci: imens e à no grow vh of 
acid fast or other baci. The bladder urine 
contained 30-85 white blood cells per high 
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zerogenes was cultured 
and responded to 


power field. Aeresacter 
from the bladder urine 
Gantrisin the apy. 

Since the patient was subjectively and ob- 
jectively asymptomatic after treatment for 
cystitis, It was decided to repeat the urograms 
at intervals. Surgical intervention would be 
indicated if severe pain, persistent infection, or 
parenchymal destruction took place. 

The patient remained asymptomatic until 
May, 1961 at which time she appeared at the 
office complainirg of right back pain. Intra- 
venous pyelograohy revealed no change from 
previous studies. An orthopedic consultation 

obtained because the pain did not seem to 
to be of renal origin. T 
chronic lumbosacral st 
gen examination of the 


rain was made and roent- 
spine was requested. 


The upright roentgenogram demonstrated 
half-moon shaped 


calcified opacity in the same 





lug. 2. Five minute intravenous pyelogram revealing 
no definite concentration of contrast medium in 
the calyceal diverticulum. 


Phe clinical diagnosis of 
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Fic. 3. Twenty minute intravenous pyelogram dem- 
onstrating a dehnitelv increased opacity of the 
diverticulum, thus proving a communication with 


the renal collecting system. 


area where the renal calculus had previously 
been demonstrated. Decubitus roentgenograms 
confirmed the impression of a shifting fluid 
level. Gallbladder studies proved that the calci- 
icu ion was outside the bihary tract. The 

agnosis of renal milk of calcium stone was 
sa 


DISCUSSION 


Our case demonstrated a solitarv 2.0 
2.5 cm. calvceal diverticulum (Fig. 1) ap- 
parently communicating with the middle 


calvceal svstem of the right kidney. The 
connecting isthmus was not well demon- 


strated on either intravenous or retrograde 
urograms; however, the presence of a com- 
municating channel was certain ps ecause of 
the delaved concentration of contrast 
medium in the diverticulum on a 20 minute 
intravenous pvelogram (Fig. 2 and 3). The 
supine pvelograms revealed what appeared 
to be a solid, though only shghtly opaque, 
calculus filling the calyceal diverticulum. It 
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ealing 





. Upright plain roentgenogram re 


lavering of the milk of calcium. 








was not unti uprig 1t roentgenograms of 
the spine were fortuitously obtained that 
the presence of milk of calcium in the 
calyceal diverticulum was demonstratec 
Fig. 4). A gallbladder examination was ob- 
tained to convince skeptical colleague 
that the milk of calcium was not in the 














er study res 


posteriorly in the 
































gallbladder (Fig. s). Decubitus gallbladder 
roentgenogram again demonstrated laver- 
ing of the milk of calcium in the rena 
diverticulum (Fig. 6). 
TREATMENT 

The management and treatment of 
calcium milk stones is based on subjective 
and objective findings. Intelligent neglect 
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asymptomatic and there is no pvyuria 
urgical intervention. should take place 
when there is characteristic pain and/or 











; 


persistent pyuria from the involved kid- 











ney. Surgery should consist of eradication s 4, , is 
E eee ip" PO NS Fic. 6. Left. ateral decubstus gallbladder study 
of the diverticulum lining and obliteration Jemonstrasing the milk of calcium outside the 


of the communicating channel. galibladde: shadow. 


Puis. 








pee 
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SUMMARY 
This is a case report, the third in the 


literature, of milk of calcium in a calyceal 5. 


diverticulum of the kidney. The necessity 


of upright or decubitus roentgenograms to + 


demonstrate this condition is emphasized. 
Robert J. King, M.D. 


328 Maple Street 5. 


San Diego 3, California 
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THE SIGNIFICANCE OF THE LATERAL VIEW IN 
T-TUBE CHOLANGIOGRAPHY* 


By WILHELM Z. STERN, M.D., CLARESCE J. 
ani HAROLD G. 


SCHEIN, M.D, 


C NLD. 


NEW YORK, NEW YORE. 


HE recent introduction of biliary tract 

endoscopy at Montefiore Hospital 
has placed a new responsibility on the radi- 
ologist—namelv, to furnish the operating 
surgeon with precise anatomic data con- 
cerning the major hepatic ducts. The 
American radiologic literature contains a 
surprising paucitv of references relating to 
the detailed roentgen anatomy of the 
hepatic ductal system. A major European 
contribution in this field was Norman's? 
work in 1951, while Healey and Schrov! 
emphasized the frequency of normal varia- 
tions in the hepatic ductal svstem. 

The operating surgeon inserting a choled- 
ochoscope into the common duct (when- 
ever choledochotomy is required during a 
cholecystectomy) may direct his instru- 
ment toward the duodenum, as well as the 
proximal end of the common duct. In the 
latter direction, he encounters a rather 
complicated svstem of ductal divisions and 
subdivisions. It is incumbent upon the 
radiologist to facilitate the surgeon's 
orientation in this area in order that he may 
properly guide his choledochoscope, and 
also know the limitations of his tool. In 
order to be of help in this important area, 
we have attempted to define the most fre- 


quently encountered patterns of ramifica- 
tion in the hepatic ductal system. 

In most radiology departments T-tube 
cholangography is limited to antero- 
posterior and oblique projections on fluoro- 
scopic ' spot” films and conventional roent- 





genograms. However, since the hepatic 
ducts are three dimensional structures, 


their reentgenographic evaluation without 
a latera: projection is incomplete, just as a 
roentgeaographic evaluation of the chest or 
a bronce aogram would be inadequate with- 
out a "s et D v tew. Eu introduction of the 
fie fall. 7 ie In our o a h ad 
unexpected rewarcs both in the delineation 
of the anatomic branchings of the hepatic 
ductal system and in the detection of such 
abnorm.lities as cystic duct stumps. 

One hundred T-tube cholangiograms 
have oe TONG and n and the 
gen anatomic NET e of ie 
hepatic ductal svstem were assembled. 


THE HEPATIC DUCTAL SYSTEM 


The common hepatic duct is formed by 
the junction of the right and left hepatic 
ducts (T able rand Fig. 1). Analogous to the 


Tase I 


ROENTGEN ANATOMY OF HEPATIC DECTAL SYSTEM 


OMM 


DORSOC AUDAL 


ra 


BRANCH 


295 HT HEPATIC DUCT 


COMMON HEPATIC DU cr 


"B FT HEPATIC DUCT: 


9PREIMDMEEU—————————————————— 


ET 
VENTROCRANIAL BRANCH 
NO CONSTANT RAMIFICATION 


‘see text) 
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Fic. 1, Schematic composite of 2 le ee anatomy of ae eae aueta system in its most common 


7 tang. 


configuration. D.C.Br.= 
Jacobson, Surgery.) 


bronchial tree, we have referred to this 
unction as the carina. 





frontal projection. 
Normal T-tube cholangiogram. The arrow points 
to the characteristic hook of the dorso-caudal 
branch of the right hepatic duct. This hook repre- 
sents an obstacle to the endoscopist. The lumen of 
the left hepatic duct is slightly wider than the 
right. 


Fic. 2. T-tube cholangiogram, 


THE RIGHT HEPATIC DUCT 


Lateral roentgenograms show the right 
hepatic duct to be posterior to the left 
hepatic duct (Fig. 3). Lateral views further 
show to best advantage the major division 
of the right hepatic duct into dorsocaudal 
and ventrocranial branches (Fig. 4). While 
the average right hepatic duct measures 
about 2 cm. in length, its division into the 
above branches may occur so close to the 
carina (fe. the right hepatic duct proper 
may measure only several millimeters in 
length) that the branching may suggest a 
trifurcation rather than a bifurcation of the 
common duct. The central portion of the 
dorsocaudal branch presents a character- 
istic "hook-like" configuration (Fig. 2) 
prior to coursing Wi ‘in a dorsal 
and caudal direction. This “hook” repre- 
sents an obvious obstacle to the endoscopist 
who cannot pass his instrument bevond it. 
The peripheral portion of the dorsocaudal 
branch can, therefore, be evaluated only 
roentgenographically. Lateral views show 
it to have a tvpical curve with an inferior 





relationship between the main hepatic ducts is 
n rga . ` i f * 

well shown. The anterior, branchless duct is the 

left hepatic duct. The branching right hepatic duct 

is posteriorly located. The entire hepatic ductal 

system is dilated and contains multiple radio- 

lucent calculi. 


convexity (FIdg.45: $243, 07 and Brand 135, 
4 and B). From its "hook" the dorso- 
caudal branch gives off a rather constant 
ascending ramus which is often obscured 
in the frontal projection bv the overlving 
left hepatic duct and better evaluated on 
the lateral projection. The ventrocranial 
branch of the right hepatic duct begins to 
arborize about 3 cm. above its junction 
with the dorsocaudal branch. To the endos- 


copist, who can see into the lumen of the 
ventrocranial branch for a distance of 2- 


2.6 cm., it appears as a tube with no major 
orifices. 

Lobular or segmental hepatic ductal 
disease can be precisely localized with the 
aid of the lateral cholangiogram. Thus, we 
have encountered segmental dilatation of 
the right hepatic ductal system, involving 
only the dorsocaudal branch (Fig. 6, 4 and 
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B). Such dilatation is generally attributed 
to a calculus or stricture in the central por- 
tion of the dorsocaudal branch. 

Occasionally, an accessory branch is seen 
to arise in the depth of the right lobe of the 
liver, inserting into the lower portion of the 
common duct (Fig. 7). 


THE LE£T HEPATIC DUCT 


The left hepatic duct is longer and wider 
than the right. Lateral views show the left 
hepatic duct to he anterior to the right 
(Fig. 3) and in direct line with the common 





Fic. 4. T.tube cholangiogram, lateral projection. 
The bifurcation of the right hepatic duct into 
dorsocsudal and ventrocranial branches is well 
shown (arrow). The dorsocaudal branch describes 
a typical curve with an inferior convexity. The 
upper end of the T-tube has entered the left hepatic 
duct. 
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*1G. §. T-tube cholangiogram, lateral projection. The 
arrow indicates the curve of the dorsocaudal 


branch with its convexity downward, 




















Vic. 6. (Below) T-tube cholangiograms, frontal (£) 
and lateral (4) projections. Segmental dilatation 
of the hepatic ductal system involving only the 
dorsocaudal branch of the right hepatic duct 
(arrows). 
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accessory hepatic duct (arrow) arising from the 








right lobe of the liver is seen to enter the distal 
portion of the common duct. It is a normal varia- 
tion, 
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G, 8, T-tube cholangmgram, frontal projection. 
foderate obstructive choledochopathy due to a 
caleulus in the distal "end of the common duct. 
Under such circumstances, the left hepatic duct is 
generally more dilated than the right. Note the 


| d 


arborization of the right hepatic duct as oppose 
to the branchless configuration of the left hepatic 
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Fic. 13. T-tube cholangiograms, frontal 4) 
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and lateral (B) projections. Another example of a cystic duct 
nly in the lateral projection (arrow). 
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ROENTGENOLOGIC STUDY OF THE TOPOGRAPHY OF 
THE CHOLEDOCHO-DUODENAL JUNCTION* 


By ARMIN SCHWARTZ, M.D., and DAVID BIRNBAUM, M.D. 


JERUSALEM, ISRAEL 





Ce XGIOGRAPHY has been rec- 
ognized as a valuable diagnostic pro- 
cedure by which the patency of the biliary 
ducts can be demonstrated after explora- 
tion and removal of stones from the com- 
mon duct. During routine T-tube post- 
operative cholangiographie studies aber- 
rant sites of entrv of the common duct into 
the duodenum were observed. Since these 
aberrations were not altogether rare and 
their possible pathologie significance had 
not previously been investigated, it seemed 
of interest to study their incidence in a 
group of patients in whom a T-tube was in- 
serted after exploration. of the common 
duct. 


MATERIAL AND METHODS 


A series of 122 postoperative T-tube 
cholangiograms was analvzed. The cho- 
langiography was performed in all cases 
with the same focus-film distance of 3 feet, 
and in strict anteroposterior position. In all 
cases 15 ml. of 35 per cent diodrast was in- 
jected and the first exposure was obtained 
during the last phase of the injection. If 
necessarv, further exposures were made 
with or without additional injection of con- 
trast material. 

The entry of the common duct into the 
duodenum was noted. The entry was con- 
sidered as normal when its location corre- 
sponded to that described in the textbooks 
of anatomy and surgery; ?-4519.32/8 namely, 
in the middle of the second portion of the 
duodenum. An entry at the junction of the 
second and lower horizontal portion was 
considered a slight aberration and desig- 
nated as "angle entry” (Fig. 1, 4 and B). 
Marked aberration was considered an 
entry into the third portion of the duo- 


denum; this was designated as "horizontal 
entry" (Fig. 2, 7 and D). 

In addition, the tepographic relation of 
the choledocho-duodenal junction to the 
lumbar vertebrae was studied. For this 
purpose the landmarks chosen were the 
transverse processes and the area com- 
prising the mid-portion of the vertebrae 
(ML,) and the intervertebral disk and 1 of 
the vertebrae proximal and distal to it 
(DIY): 

Finally, the combined length of the 


hepatic and common duct was measured. 
RESULTS 

The analysis of the 122 cholangiograms 
revealed that the choledocho-duodenal 
junction was located in 74.2 per cent(89 
cases) at the site described usually in texts 
of anatomy namely, the midportion of the 
descending duodenum. In 17.8 per cent (23 
cases) an "angle entry" and in 3 per cent 
(10 cases) a "horizontal entrv" were ob- 
served. 

The study of the relation of the chole- 
docho-duodenal junction to the lumbar 
spine revealed that 68 out of the 89 
“normals” had an entry at the level of 
DL; or above, while 6 out of 23 with 
"angle entry” and only 2 out of to with 
“horizontal entry” were found at the level of 
DL. and none above it (Fig. 3). A corre- 
lation between the combined length of the 
hepatic and common ducts and the site of 
entry (Fig. 4) revealed that in a “normal 
entry" a measurement above 11 cm. was 
observed in 14.6 per cent only, as com- 
pared to 66.5 per cent in "angle entry” and 
70 per cent in "horizontal entry." The 
range of the combined length varied in the 
cases with "normal entries" between 7 and 


* From the Diagnostic X-Ray Department and Medical Department A, Gastroenterologic Unit, Rothschild Hadassah University 
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hepatic duct. This alignment explains the 
frequent entry of the upper limb of the T- 
tube into the left hepatic duct (Fig. 4). 
Such occurrence is best prevented by mak- 
ing a short upper limb to the T-tube (again 
in analogv with the tracheobronchial tree, 
in which the tracheotomy tube must not be 
too long in order not to impinge on the 
carina or enter a mainstem bronchus). The 
left hepatic duct courses superiorly and to 
the left. In sharp contrast with the right 
hepatic duct, it generally has an almost 
branchless appearance, probablv related 
to the smaller size of the left lobe of the 
hiver (Fig. 8). Occasionally, the left hepatic 
duct presents multiple small branches, a 
so-called “centipede” appearance (Fig. 10). 
Sometimes the left hepatic duct will show a 
terminal division into two branches of 
equal size (Fig. 11). 

Due to its longer extrahepatic course, the 
eft hepatic duct has greater potential for 
dilatation than the right hepatic duct, the 
latter being surrounded by buttressing liver 





Fic. 10. T-tube cholangiogram, frontal projection. 
Occasionally, the left hepatic duct is seen to give 


cH multiple small branches, a “centipede” con- 
figuration, representing a normal variant (arrow). 


T-Tube Cholangiography 
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Fic. 11. T.tube cholangiogram, frontal projection. 
The left hepatic duct is seen to bifurcate into two 
L branches of equal size, a normal variant. 


parenchyma. In obstructive choledochop- 
athy, the left hepatic duct is noted to be 
wider than the right, even though it sup- 
plies the smaller lobe of the liver (Fig. 8). 
Under such circumstances, the left hepatic 
duct may become extremely tortuous and 
dilated, a so-called “sigmoidization” (Fig.9). 
In hepatomegaly the left hepatic duct 
participates in the hypertrophy of the liver 
and its course may become deviated infe- 
riorly, thus being an index of lobe size. 


CYSTIC DUCT STUMPS 
The lateral view is generally not re- 
quired for roentgenographic evaluation 


Wilhelm Z. S 


stern, Clarence 


I. Schein and Harold G. Jacobson 
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Fic. 12. T-tube cholangiograms 
duct stump, visible only in m 


lateral view. 


of the common duct proper. However, the 
vstic duct may pursue a course par: ille! to 
oW common duct, inserti ing into its distal 
portion, When C course 1s posterior to the 
common duct, the cystic Dus will be recog- 
nized best, and sometimes e xclustcely, on 
the lateral projection. Such situations are 
illustrated in Figures 12, 4 and P and 13, 
d and. 
The correlation of roentgenographic and 
endoscopic findings in the hepatic ductal 
system is an important and interesting su b- 


E et P wi » be : de oe n eae 


tion in ihe: ie o p ^liile 
evaluation of the more peripheral struc- 
tures remains predominantly a roentgeno- 
logic problem. 


, frontal (A4) and lateral (B) protectio 
The cystic 


s. The arrow points to a long cystic 
duct is parallel and posterior to the common duc 





SUMMARY 





Observations on the roentgenographic 
anatomy of the hepatic ductal svstem are 
presented, with particula: emphasis on the 
lateral T-tube cholangiogram. The latter 
has been found to be of further value in the 
detection of cystic duct stumps 

alheim Z. Stern, M.D. 

Mon tchore Hospital 


noth Street and Bainbridge Avenue 


NR York 67, New York 
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Fic. 1. (4 and B) Postoperative T-tube cholangiograms. The choledocho-duodenal junction is 
formed by the second and third portion of the duodenum. In 4 the ampulla appears as a continuation of 
the common duct, in 7 as a part of the pancreatic duct. 


3:0 On with an average of 10.16 cm., 1n 
"angle entries” from 8.5 to 15.0 cm. with 
a mean of 11.24 CM., "rr in "horizontal en- 
tries" from 9.8 to 14.3 cm. with an average 
of 12.41 em: 
It is, therefore, evident that in angle and 


horizontal entries the combined length of 


the hepatic and common ducts tends to be 
longer and the site of entry as related to the 
lumbar vertebrae is on a lower level. 
Visualization of parts or the entire 
length of the main a duct was ob- 
served in $o out of 122 cholangiograms 
(41 per cent); 40 times in patients with 
normal entry of the common duct, $ times 


in 23 cases with angle entry and 5 times in 
10 cases with horizontal entry. It is of 
interest to note that occasionally the pan- 


creatic ducts were only visualized at a 
second cholangiographic examination and 
that sometimes, while they were filled at the 
first examination, they were not demon- 
strable at a second examination performed 
with the same technique. In 3 instances 

'cessory pancreatic ducts were also dem- 
onstrated. Retained stones after explora- 
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at the angle 


tion of the common duct were demon- 
strated in 4 out of the ro cases with hori- 
zontal entry. In angle entries this occurred 
in § out of the 23 cases, while in 89 cases 
with normal entry this was observed only 
6 times. 


DISCUSSION 


The knowledge of the course of the com- 
mon duct and its entry into the duodenum 
is of utmost importance to the surgeon who 
has to carry out a complet e exploration of 
this part of the biliary tract. 

Abnormalities in the course of the chole- 
dochus and a location of its entry into the 
duodenum unknown to the surgeon before 
exploration make the procedure inefficient 
and even dangerous. In our series of 122 
cholangiograms an abnormal entry of the 
common duct was observed in 26.8 per 
cent. This high percentage w: surprising 
since only scant reports on n an inci- 
dence were found in the anatomic or 
surgical literature? 5? 

À comparison of the results obtained by 


Lurje” and by Kantor ef a/.8 and our series 


~J 
M] 
EN 


TABLE | 


LOCATION OF THE CHOLEDOCHAL ENTRY 
INTO THE DUODENUM 





Lurje? Kantor Au tees 8 
Lyg et al? Series 
Autopsied 112 22 
Cases Cases Cases 
Second part 
of TE um gic855  -ggn6o. Taie 
Junction of second and 
third part of duo- 
denum: “angle entry” — — 2h55 d 





Third portion 
of duodenum: 
"horizontal entry" i. 





is summarized in Table 
The discrepancy between the results re- 
ported by these observers and ours can be 
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3 feet, while Kantor e 
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explained by the different roentgenographic 
techniques used. The  cholangiograms 
analyzed in the present investigation were 
all obtained in strict ee terior posi 
tlon with a constant focus film distance of 
al. * based their 
results in part on cholangiograms obtained 
in a not strictly anteroposterior position. 
Rotation of the body during the examina- 
tion causes an overlap of the distal descend- 
ing portion on the third portion of the duo- 
denum. The autopsy findings of Lurje,’ 
with regard to the entrv of the choledochus 
into the third portion of the duodenum are 
confirmed b; our investigation performed 


in the living. It is likely that this author 


* 


included ae ‘angle entries" into the distal 
part of the descendir i duodenum. 

Hicken and his associates? studied the 
anatomic variations EU the bile ducts by 


cholangiography and described the many- 





Vic. 2. (4 and B) Postoperative T-tube cholangiograms. The common and paner 
third portion of the duodenum. Note the radiolucent faceted calc 
numerous similar filling defects in the left intrahepatic and common hepatic duct in B. 


reatic ducts enter into the 
ili in the common duct in 4 and the 
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fold variations in the course and direction 
of the choledocho-duodenal junction. The 
cholangiograms reproduced in their publi- 
cation reveal angle and horizontal entries 
as well. Buckstein? mentions the variations 
in the position of the papilla of Vater and 
describes a case in which the common duct 
entered into the third portion of the duo- 
denum. 

In contrast to the relatively frequent oc- 
currence of "angle". and “horizontal en- 
tries,” a choledochal entry into the first 
portion of the duodenum seems to be ex- 
tremely rare as can be deduced from the 
very few reports describing single cases. 
Such anomalies have been reported by 
Rosteck,H Dochez and Haber*® and have 
not been observed in our material. 

The frequency of choledocholithiasis and 
of gallstones left behind after exploration 
with aberrant entries of the choledochus is 
striking. The highest incidence of chole- 
docholithiasis (70 per cent) and of retained 
stones after exploration (40 per cent) was 
found in cases with an entry of the chole- 
dochus into the horizontal portion of the 
duodenum. 'The incidence of choledo- 
cholithiasis in normal" and "angle entry” 
varied slightly (40-50 per cent). However, 
a three fold incidence of retained stones 
after exploration was found in the latter 
as compared with that of normal entry 
(6.7 per cent). 

It is not possible to conclude from these 


Entry into the 
third portion of 





Fic. 3. Relation of the choledocho-duodenal junction 
to the lumbar spine at various sites of entry. 


Choledocho-Duodenal Junction 


T15 


HORIZONTAL 
ENTRY 


NORMAL 
ENTRY 


89 Cases 


ANGLE 
ENTRY 


23 Cases 


10 Cases 





Fie, 4. Combined length of the hepatic and common 
duct at various sites of entry into the duodenum. 


results whether an aberrant course and 
entry of the common duct favor choledo- 
cholithiasis; it is’ evident; however, that 
surgical exploration of the choledochus is 
less efficient 1n the presence of such ana- 
tomic deviations. 

It may be argued that our results based 
on a selected group of patients suffering 
from gallstones are not representative for 
the true incidence of aberrant entry of the 
choledochus in the general population. 
This assumption, however, is unlikely in 
consideration of the similar results re- 
ported by Lurje’ in an unselected group of 
162 adults and 32 children. | 

The frequent association of aberránt 
entry, choledocholithiasis and retained 
stones emphasizes the importance of oper- 
ative cholangiography for a successful ex- 
plorátion and complete removal of stones 
from the common duct. 


SUMMARY 


The topography of the entry of the 
common bile duct into the duodenum was 
studied on 122 T-tube cholangiograms. In 


776 


25.8 per cent an aberrant entry of the 
common duct into the junction of the 
second and third portion or into the lower 
horizontal portion of the duodenum was 
observed. 

In cases of abnormal entries the com- 
bined length of the hepatic and common 
duct was increased and the choledocho- 
duodenal junction in relation to the lumbar 
spine was found at a lower level. 

Choledocholithiasis and retained stones 
after exploration were found more fre- 
quentlv in patients with aberrant entries 
than in those with normal entrv of the 
common duct into the duodenum. 


Armin Schwartz, M.D. 
Rothschild Hadassah University Hospital 
Jerusalem, Israel 
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ROENTGENOLOGIC MANIFESTATIONS OF PRIMARY 
HEPATOMA WITH PARTICULAR REFERENCE TO 
SOME UNUSUAL CHOLECYSTOGRAPHIC FINDINGS* 


By RAYMOND W. BRUST, Jr., M.D,t and PETER C. CONLON, F.F.R. 


PITTSBURGH, PENNSYLVANIA 


posu hepatoma is seldom con- 
sidered in the differential diagnosis of an 
upper abdominal mass, but in view of the 
increasing frequency of surgical resection 
for this lesion, ^** diagnosis has become 
important. For this reason, the authors 
have analyzed the roentgenologic findings 
in a group of cases in order to assess the 
value of roentgenology in earlier diagnosis. 


INCIDENCE 


In the larger series of cases reported in 
the United States, the autopsy incidence of 
hepatoma ranged from 0.1 to 0.5 per cent.!% 
18,20,29 T'he lesion is, however, more frequent 
in Ásia and Africa where an incidence of 2 
per cent and 5.6 per cent respectively has 
been reported. ?8 


PATHOLOGY 


Grossly, primary carcinoma of the liver 
assumes one of three forms.10935 Tt may 
occur as a solitary tumor, predominantly 
in the right lobe of the liver, as multiple 
tumor nodules, or as an uncommon diffuse 
lesion. 

Histologically, two main types are de- 
scribed. The hepatocellular type arising 
from the liver cells is the more common, 
one-third of these presenting as a solitary 
tumor. The cholangiocellular or bile-duct 
type is less frequent and usually occurs as 
multiple nodules or as the diffuse type of 
lesion. 

Although intrahepatic spread of the 
lesion is common, extrahepatic metastasis 
also occurs, mainly to the lungs, but also to 
the skeleton, peritoneum and adrenals. In 
over 50 per cent of cases in the larger re- 


ported series,1919:3* primary carcinoma has 
been associated with cirrhosis of the liver. 


CLINICAL MANIFESTATIONS 


The most common presenting symptoms 
are vague indigestion, anorexia, upper 
abdominal discomfort or pain.*?:?? Jaundice 
is found in ṣo per cent of cases and ascites 
less frequently. 

On physical examination there may be 
generalized or nodular hepatic enlarge- 
ment, and in some cases a mass continuous 
with the liver may be palpable in the right 
upper quadrant. 

The laboratory findings are nonspecific 
and include anemia, a raised erythrocyte 
sedimentation rate and impaired liver func- 
tion tests, especially in those cases with an 
associated cirrhosis. 


REVIEW OF LITERATURE 


Although clinical reports make brief 
allusion to the roentgenologic findings such 
as displacement of the gastrointestinal 
tract or elevation of the right hemidia- 
phragm, only two articles deal specifically 
with the roentgenologic findings in hepa- 
toma. Schatzki** emphasized that elevation 
of the right hemidiaphragm, associated 
with the demonstration of esophageal 
varices, should lead to the suspicion of 
primary hepatoma. Margulis e£ 4/.!? de- 
scribed the appearances presented in in- 
fants and children. 

Incidental references to hepatoma or to 
hepatic masses, in general, are found in 
reports on special techniques. Stattin,” for 
instance, in an assessment of splenoportog- 
raphy which included 4 cases of hepatoma, 


* From the Department of Radiology, Mercy Hospital, Pittsburgh, Pennsylvania. 


. t Resident in Radiology. 
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concluded that the only reliable roentgeno- 
logic evidence of liver malignancy was the 
presence of filling defects when the liver 
was homogeneously opacified with contrast 
medium. The defects noted with primary 
hepatoma are usually larger than those 


found with metastatic lesions. The use of 


laminagraphy combined with percutaneous 
splenoportographv has been suggested to 
increase diagnostic accuracy.” 
Translumbar aortography with the im- 
jection of contrast medium directly into 
the hepatic arteries and veins via catheter 


has also been used in the diagnosis of 
hepatic neoplasms.?!*? Displacement of 


vessels, pooling of contrast medium, in- 
creased vascularity in the region of the 
tumor and avascular defects have all been 
observed, but no specific findings relative 
to hepatoma have been noted. 

Yet another approach to diagnosis has 
been the utilization of radioactive isotope 
uptake studies, particularly I9! rose ben- 
gal93*5 Neoplasms are shown on the 
scintigram as areas of depressed activity 
with this isotope. These may be differ- 
entiated from unusual liver lobulations in 
that the latter show normal liver activity.” 

From this review, it is clear that empha- 
sis has been. placed on the highly special- 
ized eas in the mvestigat ion liver : 
masses, 2 
procedures ; such as pu T RM 
urography and cholecystography have been 
neglected. 


MATERIALS 


During the period 1955 to 1960 in a 700 
bed general hospital, 12 cases were found 
with histopathologic confirmation of pri- 
marv carcinoma of the liver. The roent- 
genologic examinations available for study 
in these cases were analvzed. 


ROENTGENOLOGIC FINDINGS 


The roentgenologic findings in each of 


the 12 cases are summarized in Table 1. 

Chest. Roentgenograms. Eight of the 12 
patients had chest roentgenograms. Five 
cases showed an elevation of the right 
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. Chest roentgenogram demonstrating eleva- 


Fic, 
tion er the right hemidiaphragm 4 em. above the 
left. Multiple tumor nodules are present through- 
out the lung fields. À large solitary hepatoma of 
the lateral aspect of the right lobe of the liver was 
found at autopsy. 


hemidiaphragm (Pig. 1). Two demon- 
strated a lec alized bulge of the hemidia- 
phragm which, in one case, was correlated 
Mh autopsy findings of a large circum- 
scribed tumor in the right lobe of the liver. 
Three cases showed metastatic rounded 
tumor nodules, ranging in size from o.4 to 
2 cm. in diameter. 

Pan Ro oentgeno gra m of ii A von en. Of 
a a MM Menon oe ee of 
the liver was demonstrated in one, while 
the other 2 cases showed a definite mass in 
the right upper quadrant, corresponding to 
a large solitary lesion in the right lobe of 
the liver (Fig. 2). 

Gastrointestinal Examination. 
the 12 cases had an upper gastrointestinal 
study, Fight showed displacement of the 
stomach to the left and/or extrinsic pres- 
sure de on the antrum or body of the 
stomach (Fig. 3). Of § cases exhibiting 
antral deformity, 3 were predominantly 
due to involvement of the right lobe of the 
liver, while 2 had mainlv left lobe in- 
volvement. In 9 of the 11 cases, there was 
evidence of extrinsic pressure on the duo- 


Eleven of 


or. 87, No. 4 Roentgen Manifestations of Primary Hepatoma 779 
TABLEI 
SUMMARY OF ROENTGENOLOGIC FINDINGS IN 12 CASES OF PRIMARY HEPATOMA 
Ch ics Upper Enema I L G 
x est Abdominal : : nema Intravenous iver ross 
ase No, Roentgenogram Roent- OR Examina- Pyelogram Scan Cholecystogram Pathology 
oentgenogram al 
genogram tion 
tL. AR. Metastatic — Extrinsic pres- Displaced — — Displacement Multiple 
45 F nodules; ele- sure on duode- hepatic and extrinsic nodules of 
vated right num flexure pressure entire liver 
diaphragm l 
i C.W. — — Extrinsic Normal — — — Multiple 
55 M pressure on nodules 
antrum 
3 M.B. — Massin Extrinsic pres- Displaced Normal — Displacement Large solitary 
68 M right upper sure on antrum, hepatic and extrinsic right lobe 
quadrant duodenum and flexure pressure lesion 
jejunum 
4 B.H. Metastatic nod- Mass in trinsic pres- Normal — — Nonvisualized Large solitary 
63 M ules; elevated right upper sure on duode- gallbladder right lobe lesion 
right diaphragm quadrant num 
with local bulge 
s. B.N. Elevated right — Extrinsic pres- Normal — — Nonvisualized Multiple 
so F diaphragm with sure on duode- gallbladder nodules 
local bulge num 
6 K.G. Normal — Extrinsic pres- — — — — Multiple 
6; M sure on antrum nodules 
and duodenum 
7 GL. Normal — Extrinsic pres- Normal — — — Large solitary 
$9 M sure on antrum left lobe lesion 
and duodenum d 
8. A.B. — — Extrinsic pres- Displaced Normal — Displacement — Tumor mass o 
55 F sure on antrum hepatic and extrinsic entire right labe 
flexure pressure 
9. J.G. Elevated right — Displaced to left Displaced  — Large area Nonvisualized Large left lobe 
66 M diaphragm and extrinsic transverse of de- gallbladder lesion 
pressure on body colon pressed 
of stomach and activity in 
duodenum left lobe 
>. G.W, Metastatic — — — — — — Tumor mass of 
58 F nodules. entire right lobe 
I. M.S. Elevated right — Displaced to Displaced — — — Muitiple nod- 
6oF diaphragm left and extrin- hepatic ules of right 
sic pressure on flexure lobe 
duodenum 
1. WS, — Very Extrinsic pres- — Displaced — — Initial study: ^ Multiple nod- 
59 M largeliver sure on antrum — hepatic displacement ules of entire 
and duodenum flexure and extrinsic liver; gross 
pressure noted infiltration of 
on decubitus gallbladder 
roentgenogram; 
later study: 
small irregular 
collection of 
medium in 





gallbladder 





780 Raymond W. Brust, Jr. and Peter C. Conlon APRIL, 1962 





Fic. 2. Roentgenogram from a small bowel study. 

The outline of a mass arising from the inferior sur- 
face of the liver is indicated by the arrows. En- 
croachment on a loop of small bowel is also dem- 


onstra ted. 














pit 


denum. This consisted of an extrinsic de- 
ect on the superior aspect of the duodenal Fic. 4. The arrow 
bulb (I 


“ig. 4), flattening of the outer margin 
is a usu TS Ang by yo ca PTO ES 
of the duodenal loop, or an actual concave ee 


eeeh E R ere md xeviously. Necropsy revealed a 
6) EA EE SS Ne loop (Fig. 5 an studded with tumor nodules and weighing 
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Frc, 3. Upper gastrointestinal roentgenogram dem- 
trating considerable extrinsic pressure on the 
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In one case, a small bowel study demon- 
strated encroachment on a loop of jejunum 
by a mass in tne right upper quadrant 
(Fig. 2). 

Barium Enema Examination. Of 10 cases 
having this examination, inferior displace- 
ment of the hepatic flexure was demon- 
strated in 5, 3 of these showing predominant 
involvement of the right lobe of the liver at 
autopsy. One case showed depression of the 
entire transverse colon (Fig. 7). The re- 
maining 4 cases showed no abnormality of 
the colon. 

Intravenous Urography. Two cases had 
intravenous urography and these showed 
no significant abnormality. 

Radioisotope Studies. One case had 
liver scintigram performed with D? rose 
bengal. A large area of depressed activity, 
con send ie to a solitary left lobe kon, 
was demonstrated (Fig. 8). 

Cholecystography. Oral cholecystography 
was performed in 7 cases. In 3 of these 

cases there was nonvisualization of the gall- 
bladder and biliary tract, although only 
one of these patients was jaundiced. In the 





Fic. 6. This case also demonstrates extrinsic pressure 
on the outer margin of the duodenal loop (arrow) 
and in addition there 1s extrinsic pressure on the 
antrum of the stomach. The liver was markedly 
enlarged and multiple tumor nodules were present 
throughout at autopsy. 
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Fic. 7. Roentgenogram from a barium enema exami- 
nation demonstrating downward displacement of 
the transverse colon. This is the same case 
demonstrated in Figure 3. 


remaining 4 cases, the findings were unusual 
and will be described in detail. 

Case r. A forty-five year old female gave g 
three month history of generalized abdominal 





Fic. 8. 
large area of depressed activity in the region of the 


Hepatic photoscintigram demonstrating a 


left lobe, corresponding clinically to a large 
epigastric mass. The arrows indicate a marker on 
the xiphoid process. 


~d 
OO 
t2 


Prone roentgenogra m from the cholecysto- 


Fic. 9. 
gram in Case 1. The medial displacement of the 
gallbladder is demons ee The arrow indicates 
an area of extrinsic pressure on the gallbladder. 


pain and ngolor ance to fatty food, but there 
was no weight loss or jaundice. P E cal eue 
nation i a To slightly tende r mass 

cm. in diameter, in the epigastrium. Chole. 
cystograms showed good concentration of the 
contrast medium by the gallbladder, which 
appeared elongated and was displaced down- 


wards and medially so that, in the prone posl- 
tion, the shadow overlaid the A of the 


third and fourth lumbar vertebrae (Vig. 9). A 
smooth concave defect measuring 3 cm. in 
length was noted on the lateral aspect of the 
neck of the gallbladder. A roentgenogram in 
the lateral decubitus projection accentuated 
the defect and the gallbladder maintained its 
medial displacement. Operation revealed mod- 
‘ate oe ent of the liver which was 
studded with va ‘ing sized tumor nodules. 


Case 3. A sixty-eighr vear old male gave a 
four month history of right upper quadrant 
pain associated with weight loss, but no jaun- 


dice. Physical examination revealed gross 
hepatic enlargement. Oral cholecvstograms 


showed good concentration of the contrast 
medium. The galibladder was almost horizontal 
in position and displaced laterally (Fig. 10). A 
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large, smooth concave defect 3 cm. in length, 
was present on its inferior aspect. A lateral 
decubitus roentgenogram showed no change in 
the p nos or configuration of the gallbladder. 
At surgery, a large tumor arising from the an- 

e of the liver extending in an in- 


terior Si 
terior and medial direction was found. 


Case S. 
vestigated, 
for a ques 


A fifty-five vear old female was in- 
one year before her final admission, 
tionable right upper à uadrant acu 

but no abnormal findings were detected. She 
returned, complaining of right upper quad rant 
pain, and physical examination revealed a 
definite frm mass, thought to be separate from 
the liver. Cholecystograms demonstrated good 
concentration of the contrast medium by the 
allblacder. The gallbladder appeared elon- 
rate 1, and was displaced inferiorly, the fundus 
gat the level of the right transverse process 

OF rte in the prone position (Fig. 11). The 
lateral margin of the gallbladder presented a 


aS oe 


mpeg 






scalloped appearance from 3 rather large, 
smooth concave defects. Again, the lateral 


gU 


Fic. 10. Case 3. The marked lateral and upward dis- 
y odii of the gallbladder is shown. The arrow 
indicates the large extrinsic pressure defect on tne 
tds surface. 
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lecubitus position accentuated the defects and 
showed the galibladder to be fixed in its ab. 
normal position. Operation revealed a tumor 
occupying the entire right lobe of the liver, 
with a small nodule present in the left lobe. 
Case 12. A fifty-nine year old male complain- 
ing of headache and upper abdominal pain had 
extensive investigation, including cholecystog- 


raphy. The position and contour of the gall- 
bladder appeared essentially normal in the 


prone position, but in the lateral decubitus, the 
gallbladder showed no mobility and a smooth 
shallow concave defect was noted on the de- 
pendent portion. Three months later the patient 
was admitted to the hospital with anorexia, 
abdominal pain and weight loss. At this time, 
a firm grossly enlarged liver was palpable. 
Cholecystograms showed a small irregular 
collection of contrast medium in the gall. 
bladder, which presented the same configuration 
in all positions. Autopsy revealed multiple 
tumor nodules in the liver, with tumor infiltra- 
tion of the gallbladder. The latter probably 
accounted for the bizarre cholecystographic 
findings on the second examination. 


DISCUSSION 


Although there are no specific roentgeno- 
logic features from which 
primary hepatoma may be made, the 
present series emphasizes certain findings 
that mav be helpful in enabling the radiol- 
ogist to suggest the possibility of the lesion. 

Schatzki** observed that elevation of the 
right hemidiaphragm, if associated. with 
esophageal varices, should lead to suspicion 
of hepatoma. In our series, esophageal 
varices, though not specifically sought, were 
not demonstrated in any of the c i 
vation of the right hemi apnea dius 
ever, was found in § of 8 cases having chest 
roentgenograms, and 2 of these showed a 
localized bulge on the diaphragm. The 
bulge appeared as a discrete, smooth eleva- 
tion in the lateral part of the hemidia- 
phr: agm, thus differentiating it from scallop- 
ing, whieh usually shows several undula- 
tions in the anteromedial part of the hemi- 
diaphragm. 


Epstein, in his kymographic study of 


the diaphragm in hepatic neoplasms, con- 
sidered that as the right hemidiaphrag- 





a diagnosis of 
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Fic. 11. Cholecystogram from Case 8 demonstrating 
medial displacement of the gallbladder and mul- 
tiple extrinsic pressure defects (arrows). 


matic level was normally higher than the 
left, a difference of level of 2.5 cm. was 
evidence of elevation and this criterion was 
used in the present series. 

Roentgenograms of the abdomen re- 
vealed either generalized hepatic enlarge- 
ment or a mass in the right upper quadrant, 
confluent with the liver. In infants and 
children, an undulating inferior margin to 

the liver is said to be more typical of hepa- 
toma than of hepatic cvst.!? 

Although Wallace?! reported a case show- 
ing calcification in a large solitary hepa- 
toma of the right lobe of the liver in an 
adult, calcification is more frequently 
found in hepatomas in childhood.'**" None 
of our cases showed calcification in the 
lesion. 

Gastrointestinal studies may, apart from 
excluding an intrinsic lesion, give findings 
relative to the mass itself. [In our cases, in 
general, hepatic enlargement or predomi- 
nant involvement of the left lobe displaced 
the stomach to the left, while lesions of the 
right lobe and those projecting from the 
inferior margin of the liver caused extrinsic 
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pressure defects on the lesser curvature and 
on the antrum of the stomach. 

The duodenum, being relatively fixed in 
position, rarely showed displacement, but 
extrinsic pressure on the duodenal bulb 
and loop was a frequent finding. Encroach- 
ment on the junction of the first and second 
purto of the e or a concave cum 


pare of uat m was MM common. 
Extrinsic pressure defects on the stomach 


or duodenum occurred in the majority of 


our cases, and it is suggested that such 
defects should not be too readilv assumed 
to be due to spleen, gallbladder, or anoma- 
lous liver lobes. 

Barium enema examination 
strated inferior displacement of the hepatic 
flexure, particularly in right lobe lesions. 
Inferior displacement of the entire trans- 
verse colon was observed in one case with a 
large hepatoma in the left lobe. 

Intravenous urography disclosed no ab- 
normality, though it was performed in only 
2 cases. It has proved more useful in chil- 


demon- 


dren, however, especially in excluding 
Wilms’ tumor and neuroblastoma which 


are the more important differential diag- 
noses.? Tumors of the right lobe of the 


liver may cause inferior displacement of 


the right kidney, while those of the left lobe 
may produce inferior and posterior dis- 
placement of the left kidney. 

Oral cholecystography in our cases pro- 
vided the most interesting and unusual 
findings. The examination has been per- 
formed infrequently in cases of primary 
hepatoma, possibly because many of these 
patients are jaundiced when first seen. 
When mention of the examination has been 
made in the reported cases, the results have 
been recorded as normal or as nonvisualiza- 
tion of the gallbladder. 

Cases 1, 3, and 8 showed large, smooth 
regular indentations on the gallbladder 
contour, 
tumor tissue to the gallbladder could be 
demonstrated, it must be assumed that 


these indentations were on the basis of 


extrinsic pressure. Two of the 3 cases 
showed good correlation between the soli- 


Ravmond W. Brust, ]r. and Peter C. Conlon 


Because no direct extension of 
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tary nature and localization of the lesion, 
on the one hand, and the cholecystographic 
findings on the other. 

Case 12 showed a small extrinsic impres- 
sion on the gallbladder at the first examina- 
tion but subsequently a filling defect in the 
center of the Bde: shadow was dem- 
onstrated. The appearances at this second 
examination were correlated with the 
autopsy findings of hepatoma tissue invad- 
ing the lumen of the gallbladder. 

The value of the lateral decubitus roent- 
genogram is emphasized as demon- 
strated fixation of the gallbladder and in all 
cases accentuated the extrinsic defect. In 
fact, in Case 12 this projection was the only 
one that demonstrated the detect. 

Reports of either extrinsic or intrinsic 
detects in the gallbladder are rare. Buck- 
stein® states that an irregularity of the con- 
tour of the gallbladder on cholecvstograms 
may occur with primary carcinoma of the 
gallbladder, and a reproduction of a roent- 
genogram is shown as evidence, demon- 
strating grosslv irregular filling defects in 
the contrast medium. A similar illustration 
representing a gallbladder carcinoma is 
found in a report by Taterka.? 

As the appearances in Case 12 at the 
second examination resembled those de- 
scribed by both Buckstein and Taterka, it 
is clear that the c holecy stographic findings 
in primary carcinoma of the gallbladder 
and in primary hepatoma may be identical, 
but onlv when the latter has invaded the 
lumen of the gallbladder. It is stressed in 
recent series that in the majority of gall- 
bladder carcinomas, the ee fails to 
visualize on cholecystograms.??2^2 

Regarding extrinsic pressure defects, 
Geist!® cites 2 cases of nonparasitic liver 
cvsts, the cholecystogram in one of these 
demonstrating superior and medial dis- 
placement of the gallbladder, together with 
indentations on the contour of the gall- 
bladder. 

A more recent report by Gambill and 
Hodgson? describes extrinsic pressure de- 
fects on the gallbladder due to polycystic 
disease of the liver. 

Although extrinsic defects would be 
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expected to occur from any mass lesion in 

tke liver, at present they have been de- 
scribed only i in hepatic cysts, and, in this 
series, In hepatoma. Clinical differentiation 
of these two lesions is usually not difficult, 
as cysts, unlike hepatoma, are associated 
w.th mild symptoms and jaundice is rare. 
Caolecystography then would appear to be 
of value if hepatoma is suspected in the 
nonjaundiced patient. 

In conclusion, it is contended that, as the 
clinical features and laboratory aids are 
nenspecific in hepatoma, radiology may 
play an important role in the earlier diag- 
nesis. Elevation of the diaphragm, extrin- 
sic defects on the gastrointestinal tract, 
and particularly the presence of indenta- 
tiens on a fixed or displaced gallbladder 
should be carefully evaluated if the diagno- 
sis of hepatoma is not to be overlooked. 


SUMMARY 


1. The roentgenologic findings in a 
series of 12 cases of primary hepatoma 
have been analyzed and the literature re- 
viewed. 

Elevation of the right hemidiaphragm 
and extrinsic defects of the gastrointestinal 
trect occurred in the majority of cases. 

3. Cholecystography demonstrated in 4 
cases extrinsic pressure defects on a fixed 
gallbladder. The value of the lateral decu- 
bitus projection in accentuating the defects 
is stressed. Similar appearances have been 
described only in connection with intra- 
hepatic cysts, which are easily differ- 
entiated clinically, from hepatoma. 

Late in the disease, one case produced 
cholecystographic appearances indistin- 
guishable from carcinoma of the gall- 
bladder. 

4. On the basis of this analysis, roent- 
genology and, in particular, cholecys- 
tography are considered to be valuable ad- 
jurcts in the earlier diagnosis of hepatoma 
in the nonjaundiced patient. 


Ravmond W. Brust, Jr., M.D. 
Mercy Hospital 

1402 Locust Street 

Pittsburgh 19, Pennsylvania 
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POLYPOID LESIONS OF THE GALLBLADDER 


HOLECYSTOGRAPHY is one of the 

most widely used, most reliable, and 
safest of the special diagnostic procedures 
employed by the roentgenologist. Upon 
being introduced into clinical practice in 
1925, it gained immediate favor and now 
has achieved universal acceptance. This is 
understandable when cholecvstographyw is 
considered in relation to the frequency and 
importance of cholecystic disease. As an 
acute abdominal disorder of surgical signifi- 
cance and as a source of chronic digestive 
svmptoms, inflammatory disease of the 
gallbladder is one of the commoner prob- 
lems facing the medical practitioner. The 
gallbladder apparently causes so much dis- 
ability in so many persons that an exami- 
nation which can reliably identify the pres- 
ence of gallstones is extremely valuable. It 
is compr rehensible, therefore, that interest 
in a rarer group of lesions of the gallbladder 
was slower to develop. In the last few 
years, however, identification of polypoid 
lesions of the gallbladder has become more 
common. 


The epithelial lining of the lumen of 


various parts of the alimentary tract gives 
rise to a variety of polypoid lesions. It is not 
surprising t that this should also be true in 
the gallbladder, which originates as an out- 
growth from the primitive gut. The genesis 
of mucosal neoplasms is no more evident in 
the gallbladder than elsewhere. The variety 
of cholecvstic lesions that may develop is 
just as great as in other mucosal passages 
that are derived from the primitive g gut. In 
addition, since the gallbladder is peculiarly 
the site of storage and concentration of a 
cholesterol-containing liquid, the macro- 
phages in the gallbladder wall have aunique 
opportunity to "take up” cholesterol prod- 
ucts. This they do in fact, and, depending 


on the number, location and activity of 


the macrophages, various types of choles- 
terol depositions may be manifest. These 
may vary from scattered, vellowish flakes 
in the mucosa (‘cholesterolosis” or “straw- 
berry” gallbladder) to much larger collec- 
tions which can develop as single, smooth 
projections or complex, nodular or mul- 
berrv-like, cholesterol polyps. 

The term, “polyp,” has led to as much 
confusion in terminology in cholecystic 
lesions as it has in. those of the colon. Sur- 
geons and proctologists, as well as roent- 
genologists, have used the term to indicate 
any polypoid structure that can be identi- 
hed grossly. Some have used the word to 
convey a connotation of relatively small or 
relatively innocuous appearance, as com- 
pared with a larger growth that might be 
grossly described as a fungating or polypoid 
tumor. Patholog:callv, however, justifica- 
tion for the connotation of benignancy in 
using the simple term, polyp, may be open 
to question. Microscopically, it has been 
necessary to acd an adjective—inflam- 
matory, adenomatous, or carcinomatous 
to indicate the histologic nature of the 
polyp. In the gal bladder, one has the addi- 
tional confusion of still another entity— 
the polypoid mucosal structure laden with 
cholesterol. 

The basic pathologic polypoid lesions in 
the gallbladder include cholesterol polvp, 
inflammator y p lyp, polypoid adenoma 
and polypoid carcinoma. The characteristic 
structure of each may be defined simply. A 
cholesterol polyp is a greatly enlarged, 
villous-like structure, covered with a single 
epithelial layer and largely filled with 
macrophages laden with cholesterol esters. 
An inflammatory polyp is a projecting 
mound of inflammatory tissue, usually 
sessile, generally associated with advanced 
chronic cholecystitis and showing no par- 
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ticular cholesterol deposition or glandular 
structure. Associated Aschoff-Rokitansky 
sinuses, with or without intramural calculi, 
may make the microscopic appearance more 
complex. A polypoid adenoma is a true 
neoplastic structure—composed of glandu- 
lar elements and a vascular connective tis- 
sue stalk which arises from the mucosa in 
sessile or pedunculated fashion. The two 
characteristic types are glandular adenoma, 
with a relatively smooth mucosal surface, 
or papillary adenoma with a mucosal sur- 
face containing delicate, finger-like projec- 
tions. This latter type of adenoma is some- 
times referred to as a papilloma. The dis- 
tinction between glandular and papillary 
adenomas of the gallbladder can be made 
only on microscopic appraisal. Gross ap- 
praisal of the adenoma does not permit 
classification of the structure into glandular 
or papillary varieties, nor does it always 
permit identification of carcinomatous 
polyps. Noninvasive carcinoma, or car- 
cinoma in situ, may be present in both 
types of polypoid adenomas. Polypoid 
adenocarcinoma has rarely been identified 
as a small lesion but exists as one of the 
diagnostic possibilities when one is con- 
fronted with a fixed radiolucent shadow in 
the gallbladder. Adenomyoma of the gall- 
bladder develops as a mass of glandular 
and smooth muscle elements in an intra- 
mural location, rarely has a polypoid intra- 
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luminal projection, but in a contracted gall- 
bladder may produce a heaping up of 
fundal mucosa in such a way as to mimic an 
epithelial growth. Even rarer tumors, such 
as fibroadenoma, neurinoma, and vascular 
lesions, have been described. 

One practical problem that confronts the 
roentgenologist 1s selection of a diagnostic 
term to apply to the radiolucent shadow in 
the gallbladder. If it remains in a fixed 
position, despite changes in the position of 
the patient, the diagnostic possibility of 
mucosal lesion rather than stone must be 
considered. Adenomas may be multiple but 
as the number of fixed shadows increases, 
the likelihood of cholesterol polyps in- 
creases. A marginal notch in the outline of 
the mucosa, when the lesion is seen in pro- 
file, favors the diagnosis of adenoma rather 
than cholesterol polyp, as adenomas are 
more frequently sessile. In view of the 
multiplicity of lesions that may produce a 
small fixed, radiolucent shadow in the gall- 
bladder, it would seem wise for the roent- 
genologist to label this shadow as ‘“‘poly- 
poid lesion of the gallbladder,” until the 
specific microscopic structure is identified 
by pathologic examination. 


SEYMOUR Fiske Ocusner, M.D. 
Ochsner Clinic 


3503 Prytania Street 
New Orleans 15, Louisiana 
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sce of radiology until World War I, when 
ye joined the U. 5. Army Base Hospital 45 
ind remained with this unit in Europe 
intil he was appointed chief radiologist to 
the Justice Group of Hospitals in the 
Toule area. 

After World War I, Dr. Hodges again 
returned to Richmond where he practiced, 
taught and became a leader in civic as well 
as medical affairs. Dr. Hodges was Presi- 
dent of the Richmond Academy of Medi- 
cine in 1924, The American Roentgen Ray 
Society in 1935, the Southern Medical 
Association in 1936 and the American 
College of Radiology in 1939. For his 
original work in roentgen diagnosis and 
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therapy, he was widely recognized. 

Although a busy physician, Dr. Hodges' 
interests were not limited to his profession. 
He liked sports and gardening. His human- 
itarian spirit was exemplified in his enthu- 
siasm in organizing and counseling the 
Gambles Hill Community Center in its 
work for underprivileged children. His life 
was a model of a balance of humility, 
modesty, wisdom and courage. 

Dr. Hodges died at his home October 24, 
1961. He is survived by his wife, the former 
Louise Anderson, and their two children, 
Mrs. Walter Major and F red M. Hodges, 
jt. 


Hunter B. FRISCHKORN, M.D. 
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NEWS ITEMS 


AMERICAN COLLEGE. OF RADIOLOGY OFFICERS OF THE AMERICAN 
AWARDS GOLD MEDALS COLLEGE OF RADIOLOGY 
The Convocation Ceremonies of the At the Thirtv-eighth Annual Meeting of 
Thirty-eighth Annual Meeting of the the American College of Radiology held at 


American College of Radiology were held at the Roosevelt I lotel, New York Citv, on 
the Roosevelt Hotel, New York City, on February 7-10, 1962 the following do 
February 9, 1962. At these ceremonies were elected: President, Dr. Arthur J. 
Dr. L. H. Gar land, President, conferred Present, Tucson, Arizona; Vice-President, 
the degree of Fellow on 104 candidates and. Dr. John Day Peake, Mobile, Alabama; 
the degree of Associate Fellowship on 3 Secretary-Treasurer, Dr. Fay H. Squire, 
candidates who have been approved by the Chicago, Ulinois (re -elec ted); Chairman, 
Board of Chancellors and elected by voteof Board of Ch ancellors, Dr. Theodore d. 





the Fellows. Wachowski, Wheaton, IHlinois. Dr. Robert 

At the same ceremonies Dr. Garland P. Barden, Philadelphia, Pennsylvania, 
presented two Gold Medals s, the highest js Dr. Tadeon E. Livesay, Flint, Michi- 
award of the College, “for distinguished gan, were elected to the Board of Chancel- 
and extraordinary service to the College a Dr. Edward Archibald Petrie, St. 
and to the profession for which it stands.” John, New Br: inswick was re-nominated to 





The recipients of this great honor were the Board of Chancellors as a representa- 


Dr. Earl E. Barth of Chicago, Hilinois and tive of the Canadian Association of Radi- 
Dr. Howard P. Doub of Detroit, Michigan. /— ologists. 





EARL E. BARTH, M.D. HOWARD P. DOUB, M.D. 
Gold Medalist of the American College of Gold Medalist of the American College of 
Radiology, 1962 Radiology, 1962 
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The Executive Director of the American 
College of Radiology is William C. Stro- 
nach, 20 North Wacker Drive, Chicago 6, 
Illinois, and the Director of Public Rela- 
tions is Otha W. Linton, Chicago, Illinois. 

The next Annual Meeting of the College 
will be at the Drake Hotel, Chicago, 
Illinois, February 6-9, 1963. 

HISTORY AND MUSEUM OF RADIOLOGY 
IN THE UNITED STATES 

The American College of Radiology has 
appointed an Ad Hoc Committee to (1) 
survey the proposal and suggest a proto- 
col to produce a “History of Radiology in 
the United States,” and (2) suggest a 
method for developing a "Museum of 
United States Radiology.” 

The Committee has received valuable 
guide lines from Dr. L. H. Garland, Presi- 
dent of the College, and Dr. T. J. Wachow- 
ski, Chairman of the Board of Chancellors. 

The Committee has knowledge of the 
continuing work of the “Gas Tube Gang,” 
directed by Dr. E. C. Ernst of St. Louis, 
along parallel purposes and objectives. 
There has been an exchange of ideas and 
mutual cooperation. 

The Committee also has knowledge of 
work progressing on the radiologic histories 
of some of the states and biographies of 
some of the martyrs. 

The Committee is most anxious now to 
learn quickly about material and ideas that 
have not been organized or declared from 
those who have pertinent knowledge and 
interest. 

Accordingly, early communications are 
gratefully invited on these and related 
matters, to help the Committee draft a 
final report. 

The members of the Committee are: 
L. G. Idstrom, M.D., Minneapolis, Minn.; 
L. Etter, M.D., Warrendale, Penna.; 
E. R. N. Grigg, M.D., Champaign, IIL; 
and M. H. Poppel, M.D., Chairman, 550 
First Avenue, New York 16, N. Y. 


COURSE IN RADIOLOGICAL PHYSICS 


A one year course in radiological physics, 
leading to the degree of Master of Science, 
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is offered under the auspices of the Depart- 
ment of Radiology of the College of Physi- 
cians and Surgeons of Columbia Univer- 
sity. It is designed to prepare candidates to 
carry out all the functions of a physicist in 
a hospital department of radiology; it 
would also furnish a foundation for those 
who wish to engage in research or applica- 
tions in radiological physics, radiation pro- 
tection, and dosimetry. The course includes 
lectures, seminars, conferences, and labora- 
tory work. Topics included are elementary 
and advanced radiological physics, elec- 
tronics, radiation standardization and pro- 
tection, radioactive isotopes, biostatistics, 
radiobiology, instrument design, public 
health practice, health physics, and clinical 
applications of radiation physics. Pre- 
requisite for admission is a bachelor’s de- 
gree with a major or strong minor in phys- 
ics, or equivalent scholastic background, 
and a good academic record. A knowledge 
of general chemistry and general biology is 
very desirable. | 

As part of its national program for the 
training of radiological health specialists, 
the Division of Radiological Health, Public 
Health Service, has awarded a grant to the 
University enabling financial assistance to 
qualified candidates. This aid will be in the 
form of tuition waiver as well as monthly 
stipend allowances. Applicants must be 
citizens of the United States or have filed a 
Declaration of Intent. Preference will be 
given to candidates who are sponsored by 
public health agencies for work in their 
area of responsibility or in closely related 
fields. 

Inquiries should be addressed to Dr. W. 
Gross, 630 W. 168th Street, New York 32, 
New York. 


CONFERENCE ON RADIOISOTOPE 
APPLICATIONS AND TESTS OF 
KIDNEY FUNCTION 


A “Conference on Radioisotope Appli- 
cations and Tests of Kidney Function” will 
be held May 25-26, 1962, sponsored by the 
Ohio State University College of Medicine, 
Postgraduate Department. 
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The subjects include the latest proce- 
dures, techniques and results of: The 
Radioisotope Renogram, Surgical Ren- 
ography, The Radioisotope Renal Clear- 
ance Test, The Radioisotope Blood Clear- 
ance Test, The Radioisotope Vesical Re- 
sidual Test, The Radioisotope Vesical- 
ureteral Residual Test and Tape Record- 
ing, Logarithmic and Linear Rate Meter 
Applications. 

A distinguished Faculty will participate 
in the Conterence. The registration free is 
$20.00. 

The meeting will be held in the Ohio 
Union on the Ohio State University 
Campus and the Center for Postgraduate 
Medical Education may be contacted for 
further information. 





CONFERENCE ON PROGRESS IN 
NUCLEAR EDUCATION —SCIENCE 
AND ENGINEERING 

A special Conference on "Progress in 
Nuclear Education—Science and Engi- 


neering? will be held in Gatlinburg, 
Tennessee, August 20-22, 1962. 

The Conference is being sponsored by 
the American Nuclear Society, Oak Ridge 
National Laboratorv, and the Oak Ridge 
Institute of Nuclear Studies, in cooperation 
with the U. S. Atomic Energy Commission. 
This 1962 Gatlinburg Conference is the 
latest in a series, sponsored since 1947 by 
ORNL and ORINS, devoted to the prob- 
lems of education in the field of nuclear 
energy. The 1:961 Conference was con- 
cerned with the subject of suberitical nu- 
clear assemblies at universities and colleges, 
and in 1960 the conference topic was "Uni- 
versity Reactors.” 

The invited papers to be presented in 
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this year’s program will be devoted not 
onlv to the status and evaluation of nu- 
clear-education programs at the college 
graduate and undergraduate level, but 
also to advances in secondary-school sci- 
ence education. 

As in the previous conferences, out- 
standing educators, scientists, and ad- 
ministrators from institutions concerned 
with the problems of nuclear education will 
be featured on the program. Panel discus- 
sions and individual group discussions will 
also play an important part in the meeting. 

Information about the conference may be 
obtained from the University Relations 
Division, Oak Ridge Institute of Nuclear 
Studies, P. O. Box 117, Oak Ridge, Tennes- 
see. 


Us 


SYMPOSIUM ON BIOLOGY OF 
TRANSURANIC ELEMENTS 


A symposium on the “Biology of the 
U. S. Atomic Energy Commission will be 
held at the Commission’s Hanford Labora- 
tories in Richland, Washington, May 28- 
30, 1962. For information write to Dr. R.C. 
Thompson, Biology Laboratory, Hanford 
Laboratories, General Electric Company, 
Richland, Washington. 


SEGUNDO CONGRESO NACIONAL 
DE RADIOLOGIA 
The second Mexican National Congress 
of Radiology will be held in Guadalajara, 
México, April 8-12, 1962. A cordial invita- 


tion is extended to all radiologists. 

Dr. Manuel Riebeling, President; Dr. 
Roberto Arrove, Secretary General, Av. 
Avila Camacho 1303, Guadalajara, Jal., 
México. 
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RADIATION THERAPY IN THE MANAGEMENT OF RADIOGRAPHIC ATLAS OF SKELETAL DEVELOPMENT 


CANCERS OF THE ORAL Cavity AND OROPHARYNX. 
By Gilbert H. Fletcher, M.D., Radiotherapist; and 
William S. MacComb, M.D., Surgeon, Chief of 
Head and Neck Service, The University of Texas 
M.D. Anderson Hospital and Tumor Institute, 
Houston, Texas. Cloth. Price, $16.50. Pp. 396, 
with numerous illustrations. Charles C Thomas, 
Publisher, 301-327 East Lawrence Avenue, Spring- 
field, Ill., 1962. 

Tue MonTEGciA Lesion. By José Luis Bado, M.D., 
Professor of Surgery, University of Montevideo 
Medical School: Director, Institute for Ortho- 
pedics and Traumatology, Montevideo, Uruguay. 
Translated from Spanish by Ignacio V. Ponseti, 
M.D., Professor of Orthopedic Surgery, State 
University of Iowa Medical School, Iowa City, 
Iowa City, Iowa. Cloth. Price, $6.75. Pp. 78, with 
59 illustrations. Charles C Thomas, Publisher, 
301-327 East Lawrence Avenue, Springfield, Ill., 
1962. 

RoENTGENOGRAPHIC CEPHALOMETRICS. Proceedings 
of the Second Research Workshop Conducted by 
the Special Committee of the American Associa- 
tion of Orthodontists. Edited by J. A. Salzmann, 
D.D.S., Chairman, Special Committee on Roent- 
genographic Cephalometrics of the American 
Association of Orthodontists. Cloth. Price, $4.75. 
Pp. 195, with 53 illustrations. J. B. Lippincott 
Company, East Washington Square, Philadelphia 
5, Penna., 1961. 


AN ATLAS Or Positive Conrrast MyELocRAPHY. 


By James Bull, M.A., M.D., F.R.C.P,, F.F.R,, 
Radiologist, National Hospital for Nervous Dis- 
eases, and St. George's Hospital, London; and 
Wylie McKissock, O.B.E., M.S., F.R.C.S., Neuro- 
logical Surgeon, National Hospital for Nervous 
Diseases, and St. George's Hospital and Hospital 
for Sick Children, London, England. Cloth. Price, 
$9.50. Pp. 147, with 74 illustrations. Grune & 
Stratton, Inc., 381 Park Avenue South, New York 
16, N. Y., 1962. 


PROCEEDINGS OF THE CONFERENCE ON HUMAN 


CHROMOSOMAL ABNORMALITIES. Edited by Profes- 
sor William M. Davidson, M.D., Department of 
Haematology, King’s College Hospital Medical 
School, London, England; and D. Robertson 
Smith, M.A., M.D., Department of Pathology, 
Royal Berkshire Hospital, Reading, Berkshire, 
England. Cloth. Price, $5.50. Pp. 148, with numer- 
ous illustrations. Charles C Thomas, Publisher, 
301-327 East Lawrence Avenue, Springfield, HI., 
1962. 
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OF THE FOOT AND ANKLE; a Standard of Reference. 
By Normand L. Hoerr, Ph.D., M.D.; S. Idell 
Pyle, Ph.D.; and Carl C. Francis, M.D., The De- 
partment of Anatomy, Western Reserve Univer- 
sity, School of Medicine, Cleveland, Ohio. Cloth. 
Price, $9.50. Pp. 164, with many illustrations. 
Charles C Thomas, Publisher, 301—327 East 
Lawrence Avenue, Springfield, Ill, 1962. ` 


Human AND EXPERIMENTAL Breast Cancer. By 


Georgiana M. Bonser, M.D., F.R.C.P., Reader in 
Cancer Research, University of Leeds, Consultant 
Pathologist, St. James’s Hospital, Leeds; John A. 
Dossett, M.D.; Consultant Pathologist, St. 
James’s Hospital, Leeds; and John W. Jull, Ph.D., 
Lecturer in Cancer Research, University of Leeds, 
London, England. Cloth. Price, $7.50. Pp. 485, 
with numerous illustrations. Charles C Thomas, 
Publisher, 301-327 East Lawrence Avenue, Spring- 
field, Ill., 1961. 


Tue Year Book or RapnroLoay (1961-1962 Year 


Book Series). RaproLocic DrAGNosis. Edited by 
John Floyd Holt, M.D., Professor, Department of 
Radiology, University of Michigan; and Walter 
M. Whitehouse, M.D., Associate Professor, De- 
partment of Radiology, University of Michigan, 
Ann Arbor, Michigan. Rapiation THeErapy. 
Edited by Harold W. Jacox, M.D., Professor of 
Radiology, College of Physicians and Surgeons, 
Columbia University; Chief, Radiation Therapy 
Division, Radiologic Service, Presbyterian Hos- 
pital, New York City; and Morton M. Kligerman, 
M.D., Professor of Radiology and Chairman of the 
Department of Radiology, Yale University School 
of Medicine; Director of Radiology, Grace-New 
Haven Community Hospital. Cloth. Price, $11.00. 
Pp. 433, with 344 illustrations. Year Book Medical 
Publishers, 200 East Illinois Street, Chicago 11, 
Ill., 1962. 


MEDICAL AND Civi) DEFENSE iN ToraL War. 


Edited by Professor A. P. Mukhin. Cloth. Price, 
$11.00. Pp. 406, with 174 illustrations. Program 
for Scientific Translations, 14 Shammai Street, 
Jerusalem, Israel, 1961. 


Tug Neurinomas or tHE Vliira Nerve (Roent- 


GENOGRAPHIC Dracnosis). By H. Fischgold, J. 
Metzger, and G. Salamon. Paper. Pp. 80, with 61 
illustrations. Editions Heures de France, 30 rue 
des Saints Péres, Paris 7éme, France, 1961. 


THE SCANDINAVIAN JOURNAL or CLINICAL & 


LABORATORY Investigation. Vol 13—Supple- 
mentum 58. Studies on the Fibrinolytic System in 
the Euglobulin Fraction of Human Plasma; A. A 
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Methodological Study; B. Application of the 
Methods. By Sverre Blix. Paper. Pp. 19, with 19 
illustrations. Oslo University Press, 1961. 

THe Scanpinavian Journan or Cumican & 
LasoRArvoRv IwvgsrIGaTION. Vol. 1:—Supple- 
mentum £9. Major Lipid Constituents of Human 
Skin Surface with Special Reference to Gas. 
Chromatographic Methods. By Eero Haahti. 
Paper. Pp. 108, with 58 illustrations. Oslo Uni- 
versity Press, 1961. 


THe ScanpinaviaN Journal or Cumican & 
Laporatory Investigation. Vol. r3—Supple- 


mentum 60. The Swedish BCG Vaccine; Some 
Aspects on the Present Mode of Preparation and 
the Tuberculin Sensitivity 7 and 14 Years after 
Vaccination. By Olof Sievers and Jan Sievers. 
Paper. Pp. 46, with 9 illustrations and 14 tables. 
Oslo University Press, 1961. 

THE  ScawDiNaviaN Journar or Cumican & 
LasogaroRnv Investigation, Vol. r3--Supple- 
mentum 61. Hexosamine and Sialic Acid in the 
Plasma and Urine of the Rat; Effects of Partial 
Hepatectomy, Ligation of the Bile Duct and Ex- 
perimental Nephrosis. By Tatu Miettinen. Paper. 
Pp. 101, with 26 illustrations and 10 tables. Oslo 
University Press, 1961. 


Tue Scanpinavian Journat or Cuinican & 
Lasorarory Investigation. Vol. 13-~Supple- 


mentum 62. Circulatory Dynamics during Experi- 
mentally Induced Dumping Reactions; With Spe- 
cial Reference to the Splanchnic Circulation and 
the Dye Method Employed for Splanchnic Blood 
Flow Estimation. By Hans Castenfors, M.L. 
Paper. Pp. 76, with 27 illustrations and 6 tables. 
Oslo University Press, 1961. 

RapioLésions Raprocancers er RADIOPROTECTION 
Cuimiave. By D. J. Mewissen, Agrégé, Collabora- 
teur Scientifique de l'Institut. Interuniversitaire 
des Sciences Nucléaires. Paper. Pp. 289, with 27 
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illustrations. Librairie Maloine S.A., 27 rue de 
l'Ecole de Médecine, Paris 6°, France, 1961. 

RoENTGENTHÉRAPIE E^ ÉLECTROTHÉRAPIE DES AF- 
FECTION8 DE LA Peau. By F. Lepennetier, Mé- 
dean Electro-radiologiste honoraire des Hôpitaux 
de Paris, Ancien chefdu Service Central d'Electro- 
radiologie de VHépital Saint-Louis; and H. 
Rabeau, Ancien chet de Laboratoire à l'Hópital 
Saint-Louis, Dermatelogiste de l'Hópital Améri- 
cain de Paris, France. Cloth. Pp. $23, with 109 
illustrations. Massom et Cie, Editeurs, 120 
Boulevard Saint-Germain, Paris 6°, France, 1961. 

Crinican Aspects or Genetics. The Proceedings of 
a Conference held in London at the Royal College 
of Physicians of Loadon, March 17-18, 1961. 
Edited by F. Avery Jones. Paper. Price, $6.00. 
Pp. 190, with many illustrations. J. B. Lippincott 
Company, East Wash ngton Square, Philadelphia 
5, Penna., 1961. 

THe Discovery or tHe Cause anp Causar Cure 
or Cancer. Second ed tion. By Dr. Jules Samuels, 
Director of the Central Institution for the Samuels 
Therapie, Amsterdam Paper. Price, Fls. 10.— 
Pp. 126. Publisher: N. Y. Cycloscoop, Amsterdam, 
1962, 

L'HysrÉngo-SarriNGOGRAPHIE, By Claude Béclére 
and G, Fayolle. Cloth. Pp. 452, with coo illustra- 
tions. Masson et Cie, Editeurs, 120 Boulevard 
saint-Germain, Paris 6°, France, 1961. 

La CHIRURGIE pes Mérastases GANGLIONNAIRES 
Ceavicates. By J. M. Spitalier and J. Colonna 
d'Istria. Paper. Pp. 1417, with 37 illustrations. 
Masson et Cie, Editeurs, 120 Boulevard Saint. 
Germain, Paris 6", France, 1961. 

L’Arrrocraria DEL Gixeccuto. By Manfredi Del 
Buono and Alois Rittimann. Paper. Pp. 135, with 
136 illustrations. “H Persiero Scientifico" Editore, 
Rome, Italy, 1949. 
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Heap 
BorreretLt, E. H., Loucuggb, W. M, 


Morey, T. P., Tasker, R. R., and PAUL, 
W. Use of radioactive arsenic (As™) in the 
diagnosis of supratentorial brain tumours. 
Canad. M. A. Ja Dec., 1961, 85, 1321-1328. 
(From: The Departments of Surgery and 
Pathological Chemistry, University of To- 
ronto, and the Neurosurgical Division, To- 


ronto General Hospital, Canada.) 





In this study of supratentorial brain tumors an 
intravenous dose of 1 to 1.5 millicuries of As?* as 
sodium versinate is given 20 minutes before scan- 
ning. Two scintillation counters are employed and 
symmetrically opposed along either side of the 
calvarium. À modification of the Brownell apparatus 
permits initial scanning for a concentrated source of 
positron emission followed by recordings of gamma 
radiation. The emitted positrons are recorded by the 
coincidence technique. Two separate scalers of 
160:1 are used to feed a subtracting circuit which 
yields a differential record indicating a preponder- 
ance of either right or left gamma activity. These two 
paper tracings are called the "positrocephalogram" 
(PCG) and the “asymmetrogammagram” (AGG). A 
PCG and AGG were recorded in each patient. Usu- 
ally in the positive scans the PCG and the AGG were 
each undoubtedly positive. Occasionally in midline 
lesions only the PCG detected the concentration of 
arsenic. In laterally situated lesions the AGG some- 
times clearly indicated the tumor site when the PCG 
was less convincing. 

Of 350 patients scanned, only 203 were examined 
under techniquely standardized conditions. In 61 of 
these no definite diagnosis was achieved. The re- 
maining cases are reported. Fifty-six patients had 
non-neoplastic disease; resulting in only 2 positive 
scans. Fifty-two per cent of the 86 patients with 
tumor had a positive scan, including 24 of 26 
meningiomas and 10 of 37 gliomas. Generally, detec- 
tion of gliomas decreased with increasing histologic 
malignancy. 

The fate of injected radioarsenic and the reason for 
its concentration in tumors is not well documented. 
Assays of As? recovered in brain tumors show high- 
est values in meningiomas, followed, in order, by 
glioblastomas, metastatic carcinomas and astrocy- 
tomas. 

A positive scan in this series always indicated some 
abnormality. When tumor is suspected clinically, the 
confirmation provided by the scan may be judged 
sufficient to justify direct surgical approach. In a pa- 
tient with a doubtful diagnosis who manifests no 
alarming symptoms, the scan may be repeated many 
times, without much inconvenience, as the patient is 
observed. Meningiomas are most easily detected and 
therefore this method has an important place in the 
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detection of recurrence in this type of tumor in that 
comparative outpatient studies can be made. It 
should be stressed that no inference as to the path- 
ologic nature of the lesion can be made from a posi- 
tive scan. A negative scan does not exclude a tumor. 
-— -James F. Snider, M.D. 


Rousset, J., FEvILLET, C., SCHOUMACHER, P., 





Poiré, R., and BremrHor, Y. (Nancy, 
France.) Modifications pneumo-encéphal- 


ographiques après lobotomie préfrontale 
(confrontations radiologiques à propos de 35 
observations). (Pneumoencephalographic 
changes after prefrontal lobotomy [radio- 
logic comparisons in 35 casesl.) T. de radiol., 
p 2 ate ` d 

d'électrol. et de méd. nucléaire, Oct., 1961, 
42, §18-§29. 

| 


Prefrontal lobotomy does not produce a final 
status, but is the beginning of a complex develop- 
ment that will continue for vears, perhaps in- 
definitely. To study this evolution the authors per- 
formed pneumoencephalography in 35 patients who 
had had bilateral surgery, compared the findings of 
ro cases in their second postoperative years with 
those which had been operated on from 3 to 13 years 
before, and discovered prognostic signs. 

Usually patients will show some dilatation of the 
third ventricle and anterior horns by the second 
year; it is of favorable prognostic import if relative 
stability is achieved at this point, and unfavorable if 
the ventricles continue to expand or 1f there 1s other 
evidence of atrophy outside the frontal lobes. Con- 
tinued histologic activity along the sectioned 
cerebral areas, however, may be favorable if it tends 
to complete an insufficient lobotomy. 

In 5 cases cysts communicating with the ventric- 
ular system were demonstrated along the track made 
by the leukotome. These do not indicate operative 
puncture of the ventricle, but are of secondary de- 
velopment and are not necessarily unfavorable.— 


Frank A. Riebel, M.D. 
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Mepina, J., Seaman, W. B., Carsajat, P., 
and Baker, Daniet C. Value of laryngog- 
raphy in vocal cord tumors. Radiology, Oct., 

(Address: William B. 

Seaman, 622 W. 168th Street, New York 32, 

IN. Y.) 


A method of examining the larynx utilizing local 
anesthesia and a mucosal coating of dionosil oily is 
described. The technique used by the authors 1s 
essentially the same as that originally described by 
Powers, McGee and Seaman. Anesthesia of the 
laryngopharynx and upper trachea is obtained by 
xylocaine, in 2 to 4 per cent concentration, used as a 
topical spray and instilled directly into the trachea 
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through a curved metal cannula. Approximately $ to 
1§ cc. dionosil oily is injected into the larynx and 
hypopharynx, through a curved metal cannula, 
Multiple spot laryngograms are obtained in the 
frontal and lateral positions during quiet respiration, 
phonation and the Valsalva maneuver. The tech- 
nique is reliable and valuable in determining the pre- 
cise extent of laryngeal neoplasms and is particularly 
important in the demonstration of subglottic exten- 
sion, 

Experience with 100 laryngographic studies by 
this method is reviewed. Benign polyps of the cords 
were studied in 8 patients prior to direct laryn- 
goscopy and biopsy. All were clearly demonstrated. 
Nineteen patients with malignant neoplasms of the 
vocal cords were examined. Definite evidence of sub- 
glottic extension was demonstrated by laryngogra- 
phy in 8 patients and was strongly suspected in an- 
other patient. 

Some of the normal physiologic and anatomic 
variations, as they appear on laryngograms, are dis- 
cussed. Twenty-five roentgenographic reproductions 


showing the normal larynx and different types of 


tumor are included.——-4. W. Sommer, M.D. 
Grimes, Orvitte F., and FARBER, Seymour 

M. Air cysts of the lung. Surg., Gynec. & 

Obst., Dec., 1961, 775, 720-728. (From: The 

Departments of Surgery and Medicine, Uni- 

versity of California Medical Center, San 

Francisco, Calif.) 

Air containing cysts in the lung have been vari- 
ously described as blebs, bullae, pneumatoceles, ten- 
sion cysts and congenital cysts. It is believed that the 
all-inclusive term “air cysts" of the lung should be 
utilized to eliminate the confusion in terminology. 
The mode of development of the spaces and their 
location are not of great clinical significance. 

Etiologically, there are four types of cvsts: (1) 
congenital, observed in newborn infants. If multiple 
cysts are present in one or more segments of the lu ng 
they are probably congenital; (2) bronchial ectasia 
with cystic enlargement. These are usually small 
with a firm fibrous wall; (3) escape of air from an 
alveolus or respiratory bronchiole toward the periph- 
ery of the lung; (4) when this escaped air ruptures 
into adjacent alveoli instead of the subpleural space, 
larger cysts result. In the apex they are called bullae 
and when they produce a cluster or coalesce, the con- 
dition is termed bullous emphysema. 

Air cysts are functionless. Compression of bronchi 
surrounding the cyst interferes with normal drainage 
predisposing the area to recurrent and chronic 
pneumonic infection. This pneumonia may obscure 
the cyst until clearing of the infection at which time 
the possibility of secondary lung abscess might be 
considered. The fact that the clinical course is more 
severe and of longer duration in lung abscess aids in 
the differential diagnosis. 
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There is some meri: in differentiating thick walled 
from thin walled cysts. Those with thick walls are 
more likely to be associated with infection and 
hemoptysis. The thin walled cyst is more likely to 
rupture and be asseciated with disturbances in - 
pulmonary function. This latter is due to the in- 
crease in dead space when the bronchi leading to it 
are patent or may be due to the compression effects 
on the adjacent lung. As long as the bronchi leading 
to it are patent there is no danger of tension devel- 
oping 1n the cyst. 

Surgical treatment was reserved for patients who 
D sy uM Ferte to nr cysts. The thick aed 


cy st ohh may ERR eee rooe wh 
suture of bronchial openings and obliteration of the 
pleural space. Clinical response was excellent follow- 
ing surgery for both tyoes.—Dazid Morse, M.D. 


Lyons, Harod A. VINIJCHAIKUL, K., and 
Hennicar, Gorpon R. Pneumocystis Ca- 
rini pneumonia unassociated with other dis- 
ease; clinical asd pathological studies. 
AM.A. Arch. Ini. Med., Dec., 1961, 708, 
21969 35. | a State Pu of niu 


son AN e., ee 3, N. Y 7 


Pneumocystis Carini is an organism whose taxo- 
nomic classification remains controversial but it is 
apparently either a protozoon or a fungus. The 
organism produces a pneumonia characterized by 
alveol filled with eosmophilic foam.like material. 
The condition is rare im the United States and has 
been found most frequently in prematurity and early 
infancy. A few cases have been found in adults who 
had another grave illness but the current report is the 
first case in an adult which was unassociated with 
other disease. 

The patient was a 48 year old male Negro who 
gave a history of productive cough and increasing 
dyspnea for 2 months, Physical and laboratory ex- 
aminations were not unusual except for fever and a 
leukocytosis of 34,500 A chest roentgenogram 
showed a diffuse density extending outward from 
both hilar regions and involving most of the lungs ex- 
cept the bases. The appearance resembled pulmonary 
edema. There was considerable progression of the 
densities 11 days later. Dyspnea became progres- 
sively worse and the patient died on the twentieth 
hospital day. At autopsy the lungs were bulging and 
firm. Histologically the a. veolar septa were engorged 
with plasma cells and lymphocytes. The alveolar sacs 
contained a characterist-c foamy exudate in which 
the small erganisms ceuld be demonstrated by 
Giemsa techniques. 

The appearance of the roentgenogram in this dis- 
ease 1s not characteristic. The failure to establish an 
etiologic agent for the llness and the roentgeno- 
graphic appearance of the lungs suggested an un- 
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usual cause such as Hamman-Rich syndrome or 
alveolar proteinosis. 

The authors believe that pneumocystis Carinn 
nfections may prove to be one cause of both the 
Hamman-Rich syndrome and interstitial plasma-cell 
pneumonia. Although pneumocystis infections may 
simulate alveolar proteinosis there 1s no evidence to 
suggest that the two diseases are related.— 7. L. 
Williams, M.D. 


DaNEMaNN, HERSHEL A., Conen, Donatp B., 
and Sniper, Gorpon L. Syphilitic gumma 
of the lung. 4.40.4. Arch. Int. Med., Dec., 
1961, 70$, 897-902. (Address: Gordon L. 
Snider, Director, Division of Thoracic Medi- 
cine, Mount Sinai Hospital, California and 
15th St., Chicago 8, Ill.) 


This is a case report of a 70 year old white man who 
entered the hospital because of prostatism. À survey 
chest roentgenogram revealed a large homogeneous 
density occupying almost the entire left upper lobe. 
'The blood serology was positive but the spinal fluid 
studies were normal. Cytologic examinations of the 
sputum were negative. Bronchoscopy revealed dis- 
tortion and fixation of the left main bronchus. A left 
scalene lymph node biopsy was negative. A thora- 
cotomy was performed but no resection was at- 
tempted because the surgeon felt that the hard mass 
was an inoperable neoplasm with mediastinal in- 
volvement. The histologic appearance of the biopsy 
specimen was compatible with a gumma. The mass 
decreased in size after 14 days of penicillin therapy. 
There was further marked improvement during the 
next § months and subsequent chest roentgenograms 
showed contraction of the left upper lobe with dense 
fibrous residual shadows. 

The roentgenographic appearance of tertiary 
syphilitic lesions in the lung is not distinctive. Many 
types of lesions have been reported, including multi- 
ple circumscribed nodules, patchy densities and 
homogeneous densities involving an entire lobe or 
whole lung. 

The importance of a histologic diagnosis in cases of 
pulmonary lesions of uncertain etiology is stressed.— 


7. L. Williams, M.D. 


IN&LEY, Scorr R., and ABBOTT, GEORGE R. 
Unilateral pulmonary arteriosclerosis; un- 
usual fibrous connective tissue growth asso- 
ciated; review of literature and discussion of 
possible physiological mechanisms involved 
in these changes. 4.47.4. Arch. Int. Med., 
Dec., 1961, 708, 903-915. (Address: Scott R. 
Inkley, University Hospitals of Cleveland, 
University Circle, Cleveland 6, Ohio.) 

This is a case report of extensive fibrous connective 
tissue growths involving the great veins, posterior 
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mediastinum, parietal pleura, retroperitoneal tissue, 
pericardium and mesentery. The fibroblastic reac- 
tion was similar to that seen in retroperitoneal or 
periureteral fibrosis. Clinically this male patient was 
relatively asymptomatic except for a 17 year history 
of recurrent hemoptyses and occasional episodes of 
dyspnea. The first bout of hemoptysis occurred at age 
30. At age 39, prominent blood vessels were seen 
along the bronchial wall at bronchoscopy. A roent- 
genogram showed a pleural reaction at the left lung 
base. At age 44, the patient was found to have a 
widened mediastinum, esophageal varices and hepa- 
tosplenomegaly. The left pleural reaction had not 
changed during the 5$ year interval. Fifteen months 
later a splenoportogram showed no evidence of a 
portal vein. A portocaval anastomosis was planned 
but was not done when an irregular, hard, retroperi- 
toneal mass was found in the region of the left kid- 
ney. There were also multiple hard white nodules in 
the liver. Postoperatively the patient developed gan- 
grene of the ileum. This could not be resected because 
of a hard nodular mass in the base of the mesentery. 

Postmortem examination revealed large irregular 
firm masses in the posterior mediastinum and retro- 
peritoneal space, and nodules in the liver, kidneys, 
and mesentery. The tissue was almost bone-like in 
consistency and histologically showed hyalinized col- 
lagen fibers and mature fibroblasts without evidence 
of malignancy. The mediastinal mass involved por- 
tions of the esophagus and pulmonary arteries, and 
completely encased the bifurcation of the trachea. It 
invaded the left atrium and both pulmonary veins, 
and had obliterated the main left pulmonary veins 
and the azygos vein. The retroperitoneal mass ex- 
tended upward into the hilus of the liver, laterally to 
the hili of the spleen and kidneys, and downward 
within the mesentery of the small intestine. Histo- 
logically there was marked pulmonary arteriosclerosis 
on the left side. Neither the cause nor the precise na- 
ture of the extensive fibroblastic process was estab- 
lished with certainty. There was no evidence of either 
cancer or infection. 

There is an extensive review of the literature in- 
cluding a discussion of the similarity of this case to 
chronic thrombosis of the portal vein, chronic medi- 
astinitis, and retroperitoneal or periureteral fibrosis. 
Since the lesions resemble scars histologically, the 
authors speculate that a constitutional abnormality 
analogous to that seen in keloid formers may have 
altered the response of this patient to some familiar 
biologic or chemical agent. 

The unilateral pulmonary arteriosclerosis is of par- 
ticular interest because in previous cases unilateral 
pulmonary vein obstruction has led to bilateral 
sclerosis of the arteries. The significance of this find- 
ing is discussed in detail and should be read in its 
entirety by those with a particular interest in the 
genesis of pulmonary arteriosclerosis. 

This is an interesting case report because of the 
unusually extensive involvement by the fibroblastic 
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process, Although reports of this disease have become 
increasingly numerous during the last few vears, the 
cause has not beenestablished.-—7. L. Williams, M.D. 


SUTTON, GEORGE C., and Meszaros, WiL- 
LIAM T. Causes for poor angiographic visuali- 
zation of one pulmonary artery. Quart, Buli. 
Northwestern Univ. M. School., Winter, 1961, 
35, 294-299. (From: The Departments of 
Medicine and Radiology, Northwestern Uni- 
versity Medical School, Chicago, lll.) 





In a seres of approximately 200 pulmonary 
arteriograms there were 9 cases with complete or 
almost complete absence of filling of one pulmonary 
artery. In ș cases the block was caused by tumors. 
These are distinguished by distortion, displacement, 
or abrupt change in the caliber of the pulmonary 
artery. In 3 cases the changes were due to inflam- 
matory destruction of one lung. Of these 1 was due to 
tuberculosis and 2 to advanced bronchiectasis. These 
showed destruction of the lung parenchyma on the in. 
volved side and elongation and dilatation of the 
pulmonary artery and vein on the unaffected side. 
Occasionally, the artery to the involved side may be 
visualized, There was ! with lack of visualization due 
to congenital hypoplasia of the pulmonary artery. 
These cases are usually associated with other con- 
genital anomalies.—George L. Sackett, Jr, M.D. 


McGiNNis, KENNETH D., EYLER, Wittiam R., 
and ALVAREZ, Hernan, Jr. Cardiac laminag- 
raphy. Radiology, Oct., 1961, 77, 553-563. 
(Address: Willam R. Eyler, Henry Ford 
Hospital, Detroit 2, Mich.) 


Laminagraphy of the heart has proved to be a 
practical, simple, and useful roentgenographic tech- 
nique of continuing value in daily clinical practice. 
While an experienced, well adapted fluoroscopist can 
usually find almost all of the calcifications discovered 
by laminagraphy, this procedure confirms the fluoro- 
scopic findings especially when the density is mini- 
mal. It also increases the ability to discriminate be- 
tween the valves and other structures; facilitates the 
identification of multiple calcifications; and provides 
a permanent record of the amount and location of the 
calcifications which can be used for teaching purposes. 

The laminagrams are obtained with the patient ina 
left lateral decubitus position as this position is easy 
to duplicate. The valve positions in this projection 
have been found to maintain a relatively constant 
relationship to the sagittal plane in most cases. Four 
laminagraphic sections at 1.0 cm. separation, begin- 
ning at the sagittal plane and extending to the left 
are made when the valve area ts to be evaluated. 
Other sections are made when necessary. A diagonal 
line drawn on these films is described which helps to 
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differentiate between mitral and aortic valve calcifi- 
cations in most of the cases. 

Many laminagrams are reproduced showing 
calcifications in the mitral, aortic and pulmonary 
valves, the pericarcium, and coronary arteries. 
Other uncommon sites of calcification are also illus- 
trated: intraluminal, :n a thrombus in an atrial ap- 
pendage; ventricular myocardial, in an old myo- 
cardial infarction with subsequent aneurysm; pulmo- 
nary arterial, in the left pulmonary artery; and a 
calcified ring immediztely above the area of aortic 
valves but not connected with the valves.-— Donald 


N. Dysart, M.D. 


CARLEN, SIDNEY A. The post-myocardial in- 
farction syndrome; report of two cases 
demonstrating a recurrent tendency. Canad. 
M. 4. F., Sept. 9. 1961, 85, 644-648. (From: 
Section of Cardiovascular Disease, Depart- 
ment of Medicine, New Mount Sinai Hos- 
pital, l'oronto, Canada.) 

Transient pericardicis after a myocardial infarc- 

tion 18 a common pheromenon occurring in about 20 

per cent of patients. It is usually observed between 


the second and sixth days. Pericardial effusion is un- 
common. 


The condition known as mvocardial infarction 
syndrome is a peculiar type of pericarditis appearing 
between the second and eleventh week after coronary 


occlusion, Pleural pain at onset is followed in a dav or 
two by fever, persistent loud pericardial and/or 


nitis. Roentgenographic study may reveal peri- 
cardial effusion, single or bilateral pleural effusion, 
and basal pneumonia. Effusions are usually sero- 
sanguineous, negative on a bacterial culture. Re- 
covery from the immediate attack is good. Multiple 
recurrences may appeur over several months. Corti- 
costeroids produce dramatic and diagnostic response. 

This condition closely resembles active inflam- 
matory serositis and paeumonitis and follows 20 per 
cent to 3o per cent of operative procedures involving 
pericardictomy and also may follow | accidental 
trauma to the pericardium. Failure to diagnose it 
may result in a program of treatment hazardous to 
the physical and psychelogic welfare of the patient. 

A case is reported of a white male who developed 
an extensive anterior wall mvocardial infarction with 
typical findings, which gradually disappeared by the 
tenth day, On the thirty-second hospital day, the 
patient developed sharp anginal pain and roentgen- 
ography revealed conseldidation in the left lower lobe 
with overlying pleural effusion. A diagnosis of post- 
myocardial infarction syndrome was made and the 
patient was treated wrth prednisone with recovery 
within 24 hours. The eondition recurred during the 
twelfth and eighteenth weeks with rapid response to 
prednisone in each case. 

A second patient with an extensive posterolateral 
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myocardial infarction developed a post-myocardial 
infarction syndrome 10 weeks after the attack. The 
Syndrome was unrecognized and untreated and 
eventually cleared spontaneously in 4 weeks. Two 
later episodes were recognized and responded well to 
prednisone therapy. The post-myocardial infarction 
syndrome follows about 3 per cent of myocardial in- 
farctions with the incidence directly related to the 
severity of the infarction. The increased cardiac 
shadow caused by pericardial effusion may be mis- 
interpreted as cardiac dilatation or ventricular 
aneurysm. Pulmonary consolidation and pleural 
rubs may suggest pulmonary infarction, broncho. 
pneumonia, or congestive failure. Recurrences may 
be diagnosed as new coronary thromboses resulting in 
physical and psychologic crippling. 

The syndrome may be distinguished from exten- 
sion of myocardial infarction by the pleuropericar- 
dial type of pain, absence of characteristic electro- 
cardiographic changes, and normal SGOT. Pulmo- 
nary infarction may be ruled out by the concomitant 
pericarditis, and pulmonary infection by the lack of 
bacterial invaders. Response to prednisone is effec. 
tive both therapeutically and diagnostically.— 
Leslie K. Sycamore, M.D. 


ABDOMEN 


Epwarps, D. A. W. (London, England.) 
Physiological concepts of the pylorus. Proc. 
Roy. Soc. Med., Nov., 1961, 54, 930-933. 


This article concerns the physiologic behavior of 
the segment of muscle between the body of the 
stomach and the duodenum. It includes the pyloric 
antrum which has no precise proximal anatomic 
limit and the pyloric ring or valve. Unlike the crico- 
pharyngeal and cardiac sphincters, ‘the pyloric 
sphincter is net a muscle band that closes an opening 
and keeps it closed, occasionally relaxing to let some- 
thing through. Manometric examinations show that 
the cricopharyngeal and cardiac sphincters are 
formed by a segment of the wall of the gut tube which 
has a separate innervation. The muscle is tonically 
contracted and this contraction only relaxes for a 
short period of time to allow a bolus to be pushed 
through. Similar examinations of the pyloric 
sphincter show no evidence of a segment with a sus- 
tained rise of squeeze pressure. It does not signifi- 
zantly resist being distended to a bore of at least 7 
mm. most of the time. Usually there is little or no re- 
3istance to the pyloric sphincter being stretched to 7 
to 12 mm. in diameter or even occasionally up to 20 
mm. in diameter. About three times a minute the 
Dylorus closes firmly and about every 60 to 90 sec- 
onds a giant contraction occurs involving the pyloric 
antrum, pyloric segment and the proximal part of 
the duodenal cap. The author concludes that the 
pylorus acts statically as a filter by virtue of the rela- 
tive narrowness of its bore, holding back lumps of 
food but capable of varying its bore from nothing to 
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20 mm. or more. It also acts dynamically as a pump- 
ing machine which provides one of the important 
motive powers for emptying the stomach. 

Several forces might explain the propulsion of the 
barium from the stomach into the duodenum. The 
force of gravity is often very small but if the re- 
sistance to flow into the duodenum is negligible, it 
may be adequate to cause the flow of barium. Gastric 
peristalsis probably merely mixes the contents of the 
stomach and does not propel them. The pyloric 
antrum contracts about three times a minute and: 
every fourth, fifth or sixth wave is accompanied by a 
simultaneous contraction of the proximal part of the 
duodenal cap and pyloric ring forming the so-called 
pyloric pump. These waves seem to form the main 
propulsive activity of the stomach although they are 
not essential to emptying since the stomach empties 
at about the same rate after a pylorectomy. The duo- 
denum and small bowel act as a conveyor belt and 
promptly carry away barium or food which reaches 
them from the stomach. Little or no gradient of pres- 
sure is required to feed this conveyor belt. Resistance 
to flow may be produced by resistance to stretch of 
the pyloric segment or pyloric ring, or by the duo- 
denal cap or beyond.— Arthur E. Childe, M.D. 


Epwarps, Davin. (London, England.) Some 
radiological aspects of pyloric disease. Proc. 
Roy. Soc. Med., Nov., 1961, 54, 933-937. 


The pyloric antrum is that portion of the stomach 
which lies distal to the incisura. Distally it narrows to 
form the pyloric ring. The author states that the 
mean length of this ring is 6 to 7 mm. and that any 
ring which exceeds 12 mm. in length should be care- 
fully examined with grave suspicion. 

Mucosal relief roentgenograms of the pyloric re- 
gion are essential. Double contrast roentgenograms of 
the pylorus should be obtained but often at this stage 
the antrum is distended and early changes in the 
mucosa may be obliterated completely. 

The author has reviewed reports on 67 consecutive 
proven cases of carcinoma of the pylorus by all mem- 
bers of the department, from the most junior to the 
most senior. There was an accuracy of 86.6 per cent. 
He feels that in the absence of pyloric obstruction 
there should be little difficulty in recognizing the true 
nature of a malignant ulcer. Gastric sarcoma is rare. 
Secondary involvement of the stomach from adjacent 
lymph nodes is not uncommon in the lymphomata. 
The stomach is rarely the site of the primary tumor 
in this condition. The appearance may be indistin- 
guishable from carcinoma but extensive involvement 
of the duodenum may suggest the correct diagnosis. 

Benign tumors of the stomach are surprisingly 
common. The great majority are very small and do 
not produce symptoms. Malignant changes occur 
particularly in the adenomatous polyp, the leio- 
myoma and the neurogenic tumor. 

The idiopathic form of hypertrophic pyloric 
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stenosis is rare in adults. Sometimes it 1s due to per- 
sistence of the infantile form of the disease treated 
medically. The secondary form is associated with 
some other lesion such as peptic ulceration of the 
stomach or duodenum or tumor of the stomach. 


Arthur E. Childe, M.D. 


Jounson, H. Daintree. (London, England.) 
The pylorus: its function and some surgical 
considerations. Proc. Roy. Soc. Med., Nov., 


Manometric studies have shown that, except dur- 
ing hunger spasms, intragastric pressure remains 
fairly constant and is unaffected by peristaltic activ- 
ity. There is simply a constant steady squeeze due to 
muscle tone. The duodenal cap behaves quite dif- 
ferently from the stomach and resembles a little 
muscular bag undergoing rhythmic systole and 
diastole. The author believes that the function of the 
pylorus is to prevent reflux into the stomach during 
systole of the duodenal cap. He feels that the whole 
mechanism of gastric emptying closely resembles, on 
a less vigorous scale, the mechanism of the heart; the 
atrium taking the place of the stomach, the ven- 
trical that of the duodenal cap, and the mitral valve 
representing the pylorus. Like the heart, the gastro- 
duodenal pump drives fluid from a region of low pres- 
sure to one of high pressure. The pylorus is not neces- 
sary to prevent material from leaving the stomach 
too quickly and it is not essential for the working of 
the gastroduodenal pump. However, the pump is less 
efficient without it and much more reflux of bile into 
the stomach occurs. Scarring from a duodenal ulcer 
interferes with cap systole and slows down gastric 
emptying by preventing normal diastolic filling. 

Functional pyloric stenosis is due to edema and 
spasm associated with ulcer activity. Pure organic 
obstruction is due to scarring and often the ulcer is 
healed. It is a dangerous condition and should always 
be treated surgically as soon as recognized. The 
largest clinical group of patients have a combination 
of scarring and the edema and spasm of an active 
ulcer. These patients respond best to a period of 
medical treatment followed by surgery after a few 
weeks. 

Retained material in the stomach tends to mop up 
acid and exerts an important curative effect on a 
duodenal ulcer. However, retention of protein in the 
stomach is apt to promote prolonged secretion of 
gastrin and hence of hydrochloric acid. This may suc- 
ceed in undermining the defenses of the stomach it- 
self with the formation of a gastric ulcer. The surgeon 
must realize that patients with combined duodenal 
and gastric ulcers are hypersecretors of acid and he 
must treat them radically.——drthur E. Childe, M.D. 


SKELETAL SYSTEM 


Kvieicer, Barnarp, and Mankin, Henry J. 
A roentgenographic study of the develop- 
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ment of the calcaneus by means of the 
posterior tangential view. 7. Bone © Joint 


Hospital! for Joint Diseases and the Leo 
Mayer Orthopaed Group, N 


New York, 


The authors have made a careful roentgenographic 
study of the development of the posterior portion of 
the foot by using mainly a posterior tangential 
roentgenogram showing the os calcis and the talus. 
They have accomplished several things including a 
demonstration of the sormal development of the 
ossification centers of the calcaneus and the talus. In 
the norma! foot the posterior facet appears at the 
age of six months and the sustentaculum tali appears 
between oue and two vears of age and is fully de- 
veloped at four or five vears. They have been able to 
point out the differences between the development 
of the normal, the flat, and the club foot. In the flat 
foot the caleaneus is everted, the subtalar joint 
surface is inclined medially and the sustentaculum 
tali is lowered. In the club foot the calcaneus is 
inverted, the subtalar joint inclines in the reverse 
direction, and the sustentaculum tali is markedly 
elevated. The authors believe that their study has 
provided additional roentgenographic criteria for the 
diagnosis ef these deformities of the foot. 

The posterior tangential roentgenogram is made 
with the subject standing on a cassette with the feet 
in a parallel position. The roentgen-ray tube is 36 
inches behind the target and is directed anteriorly 
and inferiorly at the ankle joint at an angle of 45? 
with the long axis of the lower extremities. 

The article is profusely illustrated with reproduc- 
tions of 12 roentgenograms; there is a photograph of 
the technical aspect of ebtaining the roentgenograms; 





and there is one sketch with anatomic definitions.— 
R. E. Kinzer, M.D. 


Reitiy, Wittram A., and GORDAN, GILBERT S. 
Dissociation of growth-stimulating and skele- 
ton-maturing actions of the synthetic andro- 
gen, fuoxymesterone. J, Pediat., Aug., 1961, 
59, 188—193. (From: The Endocrine Clinics 
of the Departments of Pediatrics and Medi- 
cine, University of California School of 


The initial rapid increase in height with ultimate 
stunting of growth in patients with adrenocortical 
hyperplasia is well known. This is due to the growth 
accelerating factor combined with the skeletal matu- 
ration factor of the endogenous androgens. It is 
postulated that an agent capable of accelerating 
linear growth withoat speeding epiphyseal fusion 
would increase height. 

Fluoxemesterone 5s a new synthetic androgen 
derivative. It was administered, usually in $ mg. 
daily doses, to 16 prepuberal children because of 
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familial short stature, gonadal dysgenesis, delayed 
puberty or hypopituitarism. The heights were re- 
corded every three months and the skeletal age was 
determined by a single roentgenogram of the hand 
and wrist every six months. Ín 13 children the rate of 
growth for the preceding year had been 1.9 inches. 
During treatment the rate rose to 3.2 inches per 
year, similar to that of a normal or methyltestoster- 
one induced puberal growth spurt. The skeletal age 
advanced an average of ten months during each year 
of treatment. Phallic enlargement was the only an- 
drogenic effect observed. There resulted a 1.9 inch 
average increase in the predicted adult height. This 
was believed to be due to the combination of growth 
production and relatively slow skeletal maturation 
caused by exogenous fluoxymesterone.—D. Morse, 
M.D. 


MARMOR, LEONARD, and Brcuror, CHARLES 
O. Spondylolisthesis; complete slip following 
the Gill procedure: a case report. 7. Bone & 
Foint Surg., Oct., 1961, 43-4, 1068-1069. 
(From: The Department of Surgery, Divi- 
sion. of Orthopedic Surgery, University of 
California Medical Center, Los Angeles, 
Calif.) 


The authors state that the treatment of spondylo- 
listhesis is a controversial subject. They believe that 
removal of the posterior arch weakens the involved 
area and they indicate that if the arch is removed 
spinal fusion is indicated. They report a case in which 
a patient was treated by the Gill procedure and did 
not have spinal fusion. Two years later, a lateral 
roentgenogram of the lumbosacral area showed com- 
plete slipping of the fifth lumbar vertebra over the 
anterior prominence of the sacrum. A Hibbs-type 
apine fusion was then carried out and the patient is 
-eported to have done very well thereafter.—R. E. 
Kinzer, M.D. 


Brioop AND LYMPH SYSTEM 


DoTTER, CuanLss T., STRAUBE, Kurt R., and 
Srrain, Doveras C. Circulatory arrest: 
manual and mechanical means for emergency 
management. Radiology, Sept., 1961, 77, 426— 
433. (Address: University of Oregon Medical 
School Hospital, Portland 1, Ore.) 


In the year following introduction of closed chest 
compression, many lives have been saved by its use, 
and all radiologists’: should be familiar with the 
method. 

The authors report one case where circulatory 
failure occurred shortly after the injection of hypaque 
into the proximal aorta, and viability was maintained 
by this method and open chest cardiac massage for 
2X hours. Pressure tracings made during massage 
irdicated that external compression was more effec- 
tive than open chest methods for maintaining periph- 
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eral pressures. A machine was then built to apply 
compression to the lower chest in a similar manner to 
that done by hand. This was tried on a heparinized 
cadaver, and appeared to have merit. The machine 
subsequently was tried on a patient with acute 
ventricular fibrillation, and systolic pulses were ob- 
served in the femoral vessels, although pressure 
tracings were not obtained. The authors have 
planned a second machine with improvements sug- 
gested by the first. In addition, two more cases of 
circulatory failure that were undergoing left heart 
catheterization are reported, and are thought to have 
been saved by manual external chest compression. 

Ventricular fibrillation is a mode of death, rather 
than a primary cause. When it represents a by- 
product of a sudden but temporary myocardial in- 
sult, such as a small infarct, transient hypoxia, 
electrical shock, or reaction to a contrast agent, 
prompt reoxygenation of the myocardium may per- 
mit defibrillation and recovery. The exact moment 
when irreversible cell death occurs in human myo- 
cardial infarction is not clear, and reoxygenation of 
the ischemic myocardium must be the basic rationale 
of the therapy of coronary disease. Regardless of 
how it is done, the successful institution of artificial 
circulation within two minutes of "death," due to 
acute myocardial infarction, may give the patient a 
second chance.—-¥. C. Moore, M.D. 


Mevers, Harvey I., and Jacopson, GEORGE. 
Death following intravenous carbon dioxide 
angiocardiography. Radiology, Aug., 1961, 
77, 295-296. (Address: 1200 North State 
Street, Los Angeles 33, Calif.) 


The first known death following the intravenous 
injection of carbon dioxide to outline the right atrial 
wall and adjoining structures roentgenographically is 
reported. 

'The patient, a forty-eight year old Negro female, 
was admitted to the hospital because of swelling of 
the feet and legs, and shortness of breath. Roent- 
genograms of the chest demonstrated extensive 
infiltration of both lungs, several cavities in the right 
upper lobe, and a moderately enlarged heart. Angio- 
cardiography was undertaken to determine whether 
or not pericardial effusion was present. AÁpproxi- 
mately three minutes after the injection of 100 cc. of 
CO, into the antecubital vein through an intravenous 
infusion tube with the patient in the left-lateral 
decubitus position, the patient became unresponsive 
with no audible heart beat or spontaneous respira- 
tions. Spontaneous heart beat was restored by 
cardiac massage, but death occurred four hours after 
the onset of cardiac arrest. Án autopsy was not 
permitted. 

The exact cause of death in this case is unex- 
plained. It is unlikely that the amount of CO, 
injected, gas embolism, or diffusion of nitrogen into 
the CO, bubble could be responsible for the death. 
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The high degree of safety of the procedure has been 
pointed out by other authors.. H. Yarvis, Tra 


M.D. 


Hamitron, LongsrrReer C., MC, USA, and 
WELDON, Witttam V., MC, USA. Antegrade 
aortography and arteriography; further ex- 
perience with the method; its place in 
arterial opacification technics. Radiology, 
Sept., 1961, 77, 406-417. (Address: U. S. 
Army Tripler General Hospital, A. P. O. 438, 
San Francisco, Calif.) 


The authors present a critical analvsis and evalua- 
tion of their experience in 125 aortographic examina- 
tions by the intravenous method. Of particular 
interest is their attention to the questions of safety, 
indication, and preference as compared to retrograde 
aortography and arteriography. 

The deseribed technique consists of mechanical 
injection of a bolus of medium through a catheter 
with the tip positioned in the right atrium. Various 
circulation times were utilized, including radio- 
isotopic methods, and filming was accomplished with 
the Schónadner apparatus with multiple exposures, 
up to 20 seconds after injection. The interested 
reader is referred to discussion and tabular data on 
circulation time, opacification time, dose of medium, 
injection rate, value of auxiliary films and complica- 
tions, of which none were major. 

The authors conclude that antegrade aortography 
is a safe and easily performed procedure with a wide 
range of indications, especially in  arteriosclerotic 
disease of the aorta and its major branches. Although 


itis a suitable survey procedure for problems of 


vascular insufficiency in the head and neck, direct 
and selective intra-arterial injection is to be preferred 
in problems clinically localized to the head and neck 
or renal arterial system. Edward B. Best, M.D. 


SCHOBINGER, ROBERT A., KRUEGER, ERICH G., 
and SOBEL, GARRISON L Comparison of in- 
traosseous vertebral venography and panto- 
paque myelography in the diagnasis of sur- 
gical conditions of the lumbar spine and 
nerve roots. Radiology, Sept., 1961, 77, 376- 


397. (Address: VA Hospital, Bronx 68, 


A comparative study of intraosseous epidural 
venography and myelography in 68 patients with a 
variety of lesions of the lumbosacral spine (disk 
protrusion, congenital malformation, adhesive arach- 
noiditis, radiation myelitis, and/or radiculopathy, 
primary and metastatic tumors) is presented. Venog- 
raphy was performed in all and myelography in $1 
patients, with surgical confirmation of the diagnosis 
in 48 instances. 

The patient is placed in the prone position on an 
inflatable balloon on top of a wedge shaped film 
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tunnel which was designed to hold a 10X 12. inch 
him in a stationary grid cassette. Under local anes- 
thesia, a t6 gauge bone marrow needle is introduced 
into the medullary cavity of the spinous process by 
rotary motion af the hand. One vertebra caudad to 
the level of suspected abnormality is preferred as the 
site of injection, It is emphasized that peripheral 
bone marrow containing bone marrow particles must 
be freely aspirated prior to the injection of any sub- 
stance. Strict adherence to this rule will prevent 
inadequate qun After correct placement of the 
REC procaine: is injected directly into 
the marrow cavity. One or 2 minutes thereafter, an 
average of 25 cc. of So per cent hypaque is rapidly 
introduced within £ seconds or less, after tightening 
of a constriction band and adequate inflation of a 
compression balloon. Cne film exposed during the 
injection of the last 2 or 3 cc. of contrast medium is 
immediately developed ind furnishes the desired 
information. Venograms obtained in the postero- 
anterior projection seem to furnish the most informa- 
tion but it is customary to add a venogram in the 
straight lateral projection, while the patient executes 
a Valsalva maneuver. 

In normal venogrephy, the contrast medium 
promptly escapes the medullary cavity of the in- 
oy os is the external and internal vertebral 
ins Bre prr uso 


needle, 2 te 


nate ale y over a go Secum spaces. This | IS 
best observed in the lateral view without compression 
of the inferior vena cava. H, however, the inferior 
vena Cava is temporarily occluded a definite cephalad 
direction of flow within. the internal vertebral 
venous piexus does occur. Normally, the system of 
epidural veins appears in the posteroanterior projec- 
tion as à continuous ladder of venous structures. 
Deviation from this continuous pattern indicates an 
obstruction. affecting the flow within the vertebral 
venous plexus cephalad to the level of injection. 
Venography was found to be a sensitive indicator 
of displacements or obstructions of the epidural veins 
due to lumbar disk protrusion. Angiograms obtained 
In the posteroanterior projection, with temporary 
occlusion of the inferior vena cava, were found to be 
most suitable for demonstration of the abnormality. 
Compression or deviation of the epidural veins was 
found to produce evidence of increased collateral 
circulation. of the external vertebral venous plexus 
and ascending lumbar veins. There was also evidence 
of flow of contrast medium in a distal direction to a 
degree not observed under normal conditions. In 
mild disk protrusion, only a lateral deviation or mere 
thinning of the epidural veins corresponding to the 
level of the lesion was observed on frontal views, and 
a posterior displacement was seen on the lateral 
projection. Pronounced herniations were found to 
produce complete interruption of the epidural veins. 
As was to be expected, spondylolisthesis produced 
marked alteration of the venographic picture, in 
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some cases amounting to complete epidural venous 
obstruction. 

Two patients with intradural tumors were ex- 
amined by venography. One patient with an ependy- 
moma of the cauda equina showed a pattern of the 
occlusive type. The venogram gave the impression 
that contrast medium had been squeezed from the 
epidural veins, the latter being compressed by the 
intradural mass. Another patient with an intra- 
medullary glioma extending from the lower cervical 
to the upper dorsal spine revealed a complete block 
of the epidural veins with shunting of the radiopaque 
substance over dilated veins of the external vertebral 
plexus. 

In the presence of malignant lesions involving the 
spine, there was complete interruption of the flow of 
contrast medium at the level of the neoplastic proc- 
ess. Frequently, the intervertebral, lumbar, and 
ascending lumbar veins appeared obstructed in the 
vicinity of the neoplasm. With the inferior vena cava 
compression or Valsalva exercise, contrast substance 
was usually absent in the epidural veins cephalad to 
the lesion.—4. W. Sommer, M.D. 


Movtoncuet-Do.eris, P., Arvay, N., PICARD, 
J. D., and Mawrvor, G. (Paris, France). La 
lymphographie: technique, indications et 
résultats (conclusions portant sur 230 ex- 
plorations). (Lymphography: technique, in- 
dications and results [experience based on 
230 cases].) F. de radiol., d'électrol. et de méd. 
nucléaire, June-July, 1961, 42, 281—296. 


P 


After a historic review of lymphography the 
authors describe the technique which they used on 
230 cases. 

Two cubic centimeters of a ro per cent solution of 
Blue Violet dissolved in 2 per cent xylocaine 
are injected at the level of the great toe of the foot 
that is being investigated. 

The lymphatics in the area pick up the dye and 
assume a blue color. A cut down on the dorsal aspect 
of the foot is made and the lymphatic vessel 1s 
catheterized. This requires a very fine needle with a 
sharp bevel. The contrast material used is radio- 
selectan 76 per cent which is the same as that used 
for urinary or cardiovascular studies. This is warmed 
zo body temperature and 6-12 cc. are injected. The 
oroper rate of injection can be gauged-—too slow an 
injection of the contrast material will result in un- 
satisfactory opacification, while rapid injection may 
result in rupture of the lymphatic vessel well above 
the site of injection. 

'The progression of the contrast material through 
the lymphatics of the lower extremities is assessed 
by the progression of pain. The latter is experienced 
vp to Scarpa’s triangle beyond which pain is no 
longer felt by the patient. Exposures are made on an 
crdinary roentgenographic table, successively includ- 
ing the leg, the knee, the thigh, the inguinal region 
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and the area of the pelvis. 

If both extremities are to be examined at the same 
time, two operators inject simultaneously maintain- 
ing the same rate and pressure of injection. When 
the injection is terminated the site of the cut down is 
closed with two or three sutures. 

The authors consider the examination to be a 
relatively difficult and delicate procedure which is 
not always successful. However, with patience and 
experience it should be completed within one hour. 

Unpleasant results noted have been a slight to 
moderate edema of the foot and leg lasting one to 
two days following the examination, and rupture of 
the lymphatics with diffusion into the surrounding 
soft tissues. In two cases ulceration occurred between 
the site of injection into the great toe and the incision 
at the dorsal aspect of the foot. This healed within 
two weeks. Moderate urticaria was observed in one 
patient who was evidently sensitive to the contrast 
material used: this was well controlled following the 
use of antihistamines. Only in one case was there a 
lymphatic fistula with lymphorrhea; following suture 
this healed adequately. 

Considerable anatomic variations occur in the 
course of the lymphatic vessels. However, certain 
constant patterns can be observed which with 
experience will be recognized as a standard for 
evaluation of the normal and the abnormal. 

Pathologic findings noted by the authors in the 
lymphatic vessels include dilatation occurring in 
lymphedema. Though rare, this is usually found with 
metastatic involvement of the regional lymph nodes. 


However, it may also accompany an inflammatory 


process. 

Alterations in the lymph nodes may be inflamma- 
tory or may be due to metastatic involvement. The 
inflammatory lymph nodes are large, but retain a 
regular outline and contour. Their opacification is 
homogenous, and they retain the contrast material 
for a long time. The metastatic lymph nodes are 
irregular in outline and are irregularly opacified. 

'The authors! cases were almost exclusively limited 
to the lower extremity in as much as their work 
involved a high percentage of patients from a gyne- 
cologie service with carcinomas of the uterus, vulva 
and vagina. À few cases of epitheliomas of the soft 
tissues are included. 

Three sketches, reproductions of two photographs 
and fifteen roentgenograms accompany this excellent 


article William H. Shehadi, M.D. 
RADIATION THERAPY 


GuiLLAUME, J., Maarse, E. P., and LABEYE, 
R. Nouveau système de conditionnement 
des aiguilles et tubes de radium. (New sys- 
tem of storing radium needles and tubes.) 
F. belge de radiol., 1961, 44, 333-341. (Ad- 
dress: J. Guillaume, Centre Anticancéreux, 
Université de Liége, Belgium.) 





508 


A storage unit for 1.850 gm. of radium was built 
and designed as follows: 42 steel drawers each 2X2 


cm. and 1.20 m. deep were spaced in a matrix of 


reinforced barium concrete which was vibrated dur- 
ing placement. The mid-portion of each drawer was 
filled with lead, leaving a distal recess for radium 
sources, none of which exceeded 50 mg. Measure- 
ments at the front steel wall were calculated as 


averaging 120 ur/hr.— Frank A. Riebel, M.D. 
Leamonc, RosERT H., Srearns, Maus W., 


and DEDDISH, Micu. AEL R. Preoperative | irs 
radiation in rectal carcinoma. Radiology, 
Aug., 1961, 77, 257-263. (Address: Box 259, 
Route 3, Boonton, N. J.) 


The authors review the statistics on 1,786 patients 
with primary adenocarcinoma of the rectum or 
rectosigmoid seen at Memorial Center between 1939 
and igsi. Of this number, 1,276 were subjected to 
cehotomy, 727 with preoperative roentgen therapy 
and £49 without. It was found that the resectability 
rates of those who did not have preoperative roentgen 
therapy was 86 per cent and those who did 69 per 
cent. The probable explanation for this is that all 
patients seen, regardless of the state of operability, 
are included: the borderline operable who were ir- 
radiated before exploration and a large number who 
were deemed inoperable and treated bv irradiation 
with subsequent colostomy merely to relieve ob- 
struction. 

The over-all five year survival rate in the entire 
series of 1,786 patients was 28.5 per cent. For those 
patients subjected to celiotomy, but who had no 
resection, the survival rate was 37.4 per cent, and if a 
resection was performed it was 49 per cent. Those 
who had a celiotomy, but no resection and no pre- 
operative irradiation. showed a survival rate of 41 
per cent; with roentgen therapy it was 35 per cent. 
Patients in whom resection was accomplished at the 
time of celiotomy showed a 47.5 per cent survival 
rate when no irradiation had been given preopera- 
tively, and £1 per cent when it had. 

A significant finding in this study is that although 
preoperative irradiation. did not influence the sur- 
vival rate in patients without lymph node involve- 
ment, it did improve the survival in those with 
lymph node metastases from 23 to 37 per cent. This 
14 per cent increase in the over-all survival rate is a 
substantial improvement in the salvage in a group 
currently having the poorest surgical outlook. It is 
felt that the optimum time for surgery after a course 
of irradiation 1s within one month. The reason for 
this is that liver metastases were found to be present 
in an increasing number of patients at the time 
of surgery when the time interval between roentgen 
therapy and surgery was increased. 

The preoperative irradiation was delivered with 
conventional orthovoltage equipment with a half 
value lager of 1.5 mm. Cu and a target-skin distance 
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of £o cm. or 70 cm. Two anterior, two posterior, and 
two lateral pelvic ports measuring 14X11 em. were 
routinely used, with the addition of a perineal port 
if the lesion was located within 8 cm. of the anal 
verge. A tissue dose varring from 1,200 r to 1,600 r 
was usually peered in a period of ten to twelve 
treatment days or an cver-all time of two weeks. 
While the HEC make no pretense that the iym- 
phatics of those lesions with lymphatic spread were 
sterilized bw this tissue dose, they feel that large 
bulky, apparently inoperable lesions were made 
operable be relief of an associated inflammatory 
process. T he fact, however, that there has been this 
ed RUE in the We year survival of these 


pelo 


tore mp "The alu ery Mera produced by this 
course of irradiation in no way interfered with sub- 
sequent surgery or healing, and there were no un- 
toward etfects during the preoperative period. 

An appeal is made to consider more often the use 
of preoperative irradiation in patients with rectal 
carcinoma, ~~ Donald N, Dysart, M.D. 


LeaBbHarr, J. W., and Bonricitio, M. The 
treatment of n fracture of the 
femoral neck. Y. Bone & 2 Joint Surg., Oct., 
1961, 23-72, 1056-1067. ( F rom: The Depart- 





pea 
H 





ment of Orthopedic Surgery, University 
Hospitals, State University of Towa, Iowa 


City, 1a.) 


e fracture 'S id the [mor BEEK sec- 
in d nee rican oe ire stil 193 5. T he ice df 
the original report remarked that obliterative endar- 
teritis might be a factor in the production of these 
lesions. 

In 1947 and in 1952 Stampfli, Kerr, and Bonfiglio 
reported two additional series of patients and it was 
their opinion that the irradiation. fractures repre- 
sented stress or fatigue type fractures through a zone 
of osteoporosis which was produced by the irradia- 
tion. These authors did not feel that endarteritis was 
the cause of the fracture. They felt certain on the 
basis of « or more biopsies that the occurrence of 
aseptic necrosis was rare and stressed that these 
fractures showed a strong tendency to heal. 

The present authors report on a total of 56 frac- 
tures which were treated. The average age of the 
patient was $8.6 years at the time of irradiation and 
the average dose was 3,600 r in the parametrial area. 
The average interval ‘rom irradiation to the onset of 
pain in the hip was 36.6 months and the interval from 
the onset of pain to diagnosis was 3 months. They 
point out that the presenting complaint was usually 
pain in the groin and medial portion of the thigh. 
They note that changes occurr in the acetabulum as 
well as in the femora! neck. Definite conclusions are 
not drawn but the authors indicate that early inter- 
nal skeletal fixation :s the choice method. If reduc- 
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tion of deformity is necessary, bone grafts should be 
used. They indicate that reconstruction procedures 
including cup arthroplasty or insertion of a prosthesis 
are effective in certain cases.’ 

It is apparent that earlier diagnosis and prompt 
treatment by internal skeletal fixation are the two 
most important considerations in obtaining good 
results in this type of fracture.—R. E. Kinzer, M.D. 


RADIOISOTOPES 


MarLaisE, E. P., Larrière, M., Lagere, R., and 
GuiLLAUME, M. J. Traitement des angiomes 
plans chez des enfants en bas age par des 
plaques imbibées d’yttrium®. (Treatment of 
flat angiomas in young children by plaques 
impregnated with yttrium?*.) F. elge de 
radiol., 1961, 44, 277-287. (Address: E. P. 
Malaise, 162 Grand-route, Beyne-Li?ége, Bel. 
gium.) 

Flat argiomas can be precisely and homogeneously 
treated, according to the authors, by the use of thin 
plastic sheets the surfaces of which bear measured 
quantities of yttrium 9o. The sheets are enclosed in 
plastic envelopes, hermetically sealed to avoid con- 
tamination. 

To achieve perfect contact 2 molds of the child's 
face are made. From one of these a positive plaster 
model is formed and the lesion traced thereon by 
projecting a colored photograph of the child. From 
this model a fabricator develops a perfectly fitted 
radioactive applicator which in turn is held in place 
by the second mold.—Frank A. Riebel, M.D. 


Hotopny, EDWARD, Lecurman, HEATHER, 
and Laucuuin, Joun S. Bone-marrow dose 
produced by radioactive isotopes. Radiology, 
July, 1961, 77, 1-11. (Address: E. Holodny, 
444 East 68th St., New York 21, N. Y.) 


Experimental studies to determine the radiation 
dose distribution throughout the body, produced by 
internally located radioactive isotopes, are described. 
The absorbed dose produced in bone marrow by 
radium treatment of carcinoma of the cervix was 
measured in a realistic adult female phantom con- 
sisting of wax and cork and containing a real skele- 
ton. The marrow cavities of the bone were filled with 
beeswax. Small holes were drilled in certain selected 
bones for positioning of miniature specially designed 
and constructed ionization chambers. 

Three different arrangements of the Manchester 
cervix applicator were used to determine bone- 
marrow doses produced by standard radium inser- 
tions. The first utilized a three-tube tandem contain- 
ing 37.5 mg. with a 25 mg. tube in each of two small 
vaginal ovoids, The second arrangement consisted of 
a two-tube tandem containing 25 mg. in the uterine 
portion, and two vaginal ovoids each containing 25 
mg. of radium. In the third set of measurements only 
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the two vaginal ovoids, each containing 25 mg. of 
radium, were used without any radium in the uterine 
tandem. 

Measurements were made with the first of the 
three cervix applicators to determine the doses 
received by Points A and B (as described by Tod 
and Meredith). The measured dose at Point A was 
75.9 r/hr. and the dose at Point B was 25.0 r/hr. The 
mean absorbed active marrow dose produced by 
radiation from this applicator containing 87.5 mg. of 
radium was found to be 99.7 rads in forty hours. The 
mean absorbed doses to the bones which contain 
most of the active marrow in adults are recorded as 
follows: femoral head and neck—8.65 rads, lumbar 
vertebrae—16.9 rads, sacrum—27.3 rads, os coxae— 
44.8 rads. The mean absorbed dose for the smallest 
applicator which contained £o mg. of radium was 
58.7 rads. The integral active marrow dose ranged 
from 1.04 X 105 gram-rads for the largest applicator 
to 0.61 X ro* gram-rads for the smallest. All exposure 
periods were forty hours.— 4rno W. Sommer, M.D. 


MISCELLANEOUS 


GIRDANY, BERTRAM R., GAITHER, EDWIN S., 
and Darumnc, Epwarp B. Large screen 
image amplification with closed-circuit tele- 
vision employing television tape-recorder. 
Radiology, Aug., 1961, 77, 286-290. (Ad. 
dress: Children’s Hospital of Pittsburgh, 125 
DeSoto Street, Pittsburgh 13, Pa.) : 


As more extensive use of motion studies is made, 
every effort must be concentrated on limiting the 
amount of radiation during ahy given examination. 
New equipment utilizes television tape-recording of 
the fluoroscopic image, mediated through a newly 
developed image Orthicon television camera opti- 
cally coupled to a 9-inch image amplifier. The sys- 
tem permits recording on television tape and 
simultaneous viewing on the closed-circuit television 
monitor at the same low levels of radiation as are 
required for closed-circuit television viewing alone. 

Convenience of viewing and improved teaching 
are the major advantages of closed-circuit television 
observation of fluoroscopic images. The addition of 
television tape-recording broadens these basic ad- 
vantages. The television tape can be played back 
immediately for re-evaluation, by the radiologist or 
in consultation with other members of the hospital 
staff. The tape may be-stored or it can be transferred 
via a cine-recording camera, to fine-grain movie film 
which is necessary for single frame or slow motion 
viewing. The recording on the tape is erased when it 
is used to record other examinations. All fluoroscopic 
examinations are readily recorded and may be viewed 
at leisure an unlimited number of times, without 
re-exposing the patient to radiation, and without 
requiring services of other personnel necessary in 
re-examinations. Resident training can be more 
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easily supervised and a library of fluoroscopic ex- 
aminations can be available as "teaching file" films. 
Controversial and puzzling problems can be reviewed 
at times convenient for consultants. The fluoroscopic 
examiner observes infinitely more when he reviews 
a taped recording of his examination, at which time 
all of his resources can be concentrated on the view- 
ing process. Immediate play-back allows the ex- 
aminer to be certain of the technical quality of his 
examination—that he has demonstrated what he 
wants to visualize. The low levels of radiation needed 
for recording allow prolonged, or repeated, examina- 
tions without radiation hazard becoming a limiting 
factor. The availability of sound recording on the 
television tape offers a new and largely unexplored 
field for simultaneous studies of motion radiography 
with sound. alter H. Farevis, Fr., M.D. 


Porsaip, Majic S., and Irie, Goro. Paraffin 
base halogenated hydrocarbon chemical dos- 


Halogenated hydrocarbon radiation dosimeters 
have been studied for years, particularly as aqueous 
and nonaqueous systems. 

This report concerns the usefulness of bromoform 
and chloroform solid nonaqueous chemical dosim- 
eters, with particular reference to three dimensional 
isodose pictures of absorbed dose from all forms of 
lonizing radiation. Several mixtures were tried, but 
the best seemed to be a paraffin-wax combination 
mixed with chloroform and bromoform in concentra- 
tions of halogenated hydrocarbon ranging from 4 to 
40 per cent by weight. Each kilogram of mixture 
contained 100 mg. of methyl yellow aminoazoben- 
zene. The usual halogenated hydrocarbon content 
was 7 to 8 per cent. The mixture was cast in block 
form, and produced a yellow solid which changed to 
red upon exposure to ionizing radiation. The color 
change is instantaneous and proportional in intensity 
to the amount of ionizing radiation. There appears 
to be little or no dependence on energy or dose rate 
in the ranges of ṣo to 2,000 kvp. and 1 to 1,000 rads 
per minute. These dosimeters are moderately sensi- 
tive to other energy and must be protected from 
ultraviolet light and direct sunlight. After radiation 
exposure the dosimeter keeps better for long periods 
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when kept in a refrigerator. A small amount of water 
decreases the radiation response. 

Itis hoped that other materials may be used in the 
future which will be transparent, firmer, and tissue 
equivalent. 

Other studies for application of the dosimeter are 
outlined.-— ames C. Moore, M.D. 


Marcu, Herman C. Leukemia in radiologists, 
ten years later; with a review of the pertinent 
evidence for radiation leukemia. 4m. Y. M. 
Sc, Aug, 1961, 242, 137-149. (Address: 
7222 Castor Avenue, Philadelphia 49, Pa.) 


In reports of 1944 and 1950 the author called 
attention to the increased incidence of leukemia in 
radiologists m the United States. The present report 
Is an extension of the previous statistics to cover the 
of deceased radiologists, gathered from records of the 
national radiological societies and supplemented bya 
personal scrutinv of obituary notices published in the 
Journal of the American Medical Association, sup- 
pled the material for the study. 

The incidence of death from leukemia in radiol- 
ogists in the United Stares for the decade 1949 to 
1958 3s about four or five times as great as in non- 
radiological physicians. This is approximately one- 
half the differential that existed in the preceding two 
decades and it is anticipated that the differential will 
further diminish because radiologists are aware of the 
problem and are taking adequate protection. 

The causal relationship of ionizing radiation with 
some cases of leukemia is fairly well established by 
experimenta) work, data from the atomic bombing 
incidence, studies in radiologists, and studies of 
patients treated for ankylosing spondylitis by roent- 
gen irradiation. Suggestive supportive evidence 
comes from study of patients who had received ir- 
radiation of the thymus gland during infancy. Evi- 
dence from patients who were given therapeutic doses 
of radioactive iodine, and infants who were su biected 
to antenatal fetal diagnostic irradiation, is doubtful. 

The majority of investigators holds that there is 
a linear dose-response relationship in radiation 
leukemogenesis, but there is good authority also for 
the concept of a nonlimear relationship. Whether 
there is linear relationship for small doses or whether 
there is a threshold dose remains an unsettled prob- 
lem.—Lois Cowan Collins, M.D. 





CENTRAL FRACTURE-DISLOCATION OF THE HIP TREATED 
BY OPEN SURGERY 


Radiographs on Kodak Royal Blue 
medical x-ray film; surgery photo- 
graphed on Kodak Ektachrome film. 





Figure 1. Prior to surgery. 


Figures 2 and 3. During and after surgery, 


Anatomical Orientation: Iliac crest js shown above: iliopsoas 
medially held by Bennett and Hibbs retractors at left. Straight 
head of rectus femoris not detached. Lateral retraction of tensor 


fascia lata and anterior portion of gluteus medius. 


EXAMINE the illustrations reproduced on 
this and the following page. Note the impor- 
tant part color plays: see how it helps to 
establish tissue differentiation . . . how it 


renders clearer the sequence of surgical steps. 


Furthermore. the case itself 





each signifi- 
cant step in the surgery shown on color film. 
clearly, concisely, objectivelv—becomes a 
record available for study today, tomorrow. 
vears to come. 

Yes. photography —color photography, 
especially —is an invaluable medical service 


easily available and at relatively small cost. 











-NTRAL FRACTURE-DISLOCATION (continued) 


Figure 5. Fracture of acetabulum through 
iliopubic eminence. Femoral head barely 
visible through fracture line. 

Figure 6. Insertion of Roger Anderson 
device for lateral traction. 

Figure 7. Insertion of heavy threaded pins 
on either side of fracture line to facilitate 
reduction. 


Figure 8. Fracture reduced and fixation 


secured with screws and staple. 


R for highest quality results: Look to 
Kodak for medical x-rav film... Kodak Blue 
Brand and the new Kodak Royal Blue. Kodak’s 
fastest medical x-ray film, designed to assure 
minimum exposure for each examination. 

Look to Kodak for film for every photo- 
graphic purpose ..- Kodachrome and Koda- 
chrome II films for miniature and motion-picture 
cameras; high-speed Kodak Ektachrome ER film 
for Lomm motion-picture cameras; Kodak Ekta- 
chrome film and Kodak Ektacolor film for 
sheet-film cameras; Kodak Ektachrome film and 
Kodacolor film for roll-flm and miniature 
cameras; Kodak High Speed Ektachrome film 
for miniature cameras, also Kodak color print 


materials in wide variety. 


Order Kodak x-ray products from your Kodak x-ray dealer 


Order Kodak photographic products from your Kodak photographic dealer 


X-ray Sales Division, EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


















balanced water-in-oil emulsion 
rehydrates physiologically 
and restores normal skin lipids 









LI OF “X-RAY DRY SKIN" 


POLYSORB HYDRATE 


Use of Polysorb Hydrate can offset many of 
the minor and superficial effects of exposure 
of the human skin to irradiation. Applied 
immediately after exposure and followed by 
instructions for liberal and frequent applica- 
tion, Polysorb Hydrate helps rehydrate the 
keratin layer and entire stratum corneum . . 
normalize water exchange . . . restore skin 
lipids . . . minimize skin irritation, redness, 
and roughness... prevent or lessen incidence 
of scaling subsequent to high dosage levels or 
repeated therapy. 

Polysorb Hydrate is bland, soothing, non- 
sensitizing, nonirritating. It contains nothing 
to induce sensitivity or allergic reactions. 
POLYSORB HYDRATE Hydro Dispersant Emollient con- 


sisting of sorbitan sesquioleate in special wax and pet- 
rolatum base. Supplied in 50 gm. tubes and 425 gm. jars. 


E. FOUGERA & COMPANY, INC. 
Hicksville, Long Island, New York 


E WALKER "BE" BAG 


RANDLE (BARIUM ENEMA} 


. SELF SEALING. ZIPPER * * * 
The only one piece, inexpensive, 


wm completely disposable Barium 


Enema Bag in the market. 








Com pletely dis posable . inexpensive 


e nothing to assemble e Self sealing 
zipper enables technician to kee p 


12" TURING 
barium uniformi y mixed by kneeding 


the bag * Bag is not open to 


air contamination. 


^] WALKER INDUSTRIES 


2 Golden Hind Passage 
Corte Madera, California 





Also avoilable is the Walker “T&T 72" long tubing with enema tip, completely disposable and inexpensive. 
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ROENTGEN 


* For radium and cobalt implants 
* lsodose curve determinations 


* Measuring gamma and x-ray inten- 
sities in body cavities 

* Underwater phantom measurements 

Complete system consists of a special 

ratemeter, scintillation detector, probe 


holder, and interchangeable pencil-size 
probe, 


NOW $94.500 


ONLY COMPLETE 






This specio! offer is for a limited time only! 
For full details, ask for bulletin RS-2 


FAT CO IM ICM occessories ine. 


Subsidiary of Baird-Atomic, Ine. 


811 W. Merrick Rd., Valley Stream, N.Y. 






Mode! RSP-198 
Roentgen Scinti-Probe 
System . 
Represented Nationally by Baird-Atomic Sales Offices 


An Authorized Binding 


ror 
| THE AMERICAN JOURNAL OF 
| ROENTGENOLOGY 
2 RADIUM THERAPY AND 
| NUCLEAR MEDICINE 
| Arrangements have been made for subscribers to 
have their journals beund into distinctively de- 
| signed books. 
| Six issues, January threugh June or July through 
, December, bound in best grade garnet washable 
| buckram imprinted with your name on cover, cost 
| but $5.35 per volume. 
Bound journals serve as an immediate reference 
| lor information and research. They conserve space 
and permanently preserve the important communi- 


cations from becoming mislaid or lost. Most im- 
portant of all, they save time! 

Ship journals parcel post. Within forty-five days 
after receipt, bound volumes will be shipped pre- 


| paid anywhere in the U.S.A. Full remittance must 
accompany order. 


| PUBLISHERS’ AUTHORIZED 

| BINDERY SERVICE 
(Binders of all Journals) 

430 W. Erie St., Chicago 10, Illinois 





CAMPBELL X-RAY TRANSFORMER CO., 
Boston 15, Mass, Or Your Dealer 





ene 
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PRECISION X-RAY REPRODUCTION 


with the LogEtronic Contact Printer 


€ permits earlier and more certain diagnosis 
even in difficult cases by revealing maximum 
X-ray detail information 

€ saves you time by salvaging improperly ex- 
posed or processed X-rays 


9 reduces radiation exposure by reducing 
patient retakes 2E 

€ PLUS provides high quality reproductions 
for teaching, publication, dissemination and 
filing. 


For further information, write or phone: 
Lo Etronics hhe 500 East Monroe Avenue 

g t, * Alexandria, Virginia , TEmple 6-5180- 
_ DESIGNERS AND MANUFACTURERS OF PRECISION ELECTRONIC PHOTO- 


GRAPHIC EQUIPMENT FOR THE MEDICAL, INDUSTRIAL, AERIAL AND 
| GRAPHIC ARTS FIELDS. 





YE AR of integrity have helped us 
24 to become America's largest buyers of 


e We purchase all makes and sizes from any point in the 
nation, and pay the freight cost. 





e We remit in advance if desired, or promptly after receipt 
and tally of the value. 


e Write for prices today. We will send shipping labels, and 
direct your film to our nearest plant. 


DONALD McELROY, INC. 


53 W. Jackson Blvd., Chicago 4, lll. 
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TWO NEW 1962 BOOKS! 





RADIOACTIVE ISOTOPES 
in MEDICINE and BIOLOGY 





I. PHYSICS 


By EDITH H. QUIMBY, Se.D. 
Professor Emeritus of Radiology, College of 
Physicians and Surgeons, Columbia 
University, New York 


and SERGEI FEITELBERG, M.D. 
Director, Physics Department, The Mount Sinai 
Hospital; Associate Clinical Professor of 
Radiology, College of Physicians and 
Surgeons, Columbia University 


This practical text and reference book presents a 
detailed picture of radiation, radioactivity, nuclear 
reactions and nuclear fission, Calculation of radia- 
tion dosage for radioactive materials either con- 
trolled (in fixed containers) or uncontrolled (ad- 
ministered internally) is developed thoroughly. 
Biological effects, hazards, national and interna- 
tional dosage recommendations and safety proce- 
dures are presented clearly. Instruments available 
and measurements to be made with them are de- 


scribed in detail. 


READY IN JUNE 
New. About 280 Pages. 


75 Illustrations. 





Il. MEDICINE ~~~» 


By SOLOMON SILVER, M.D. 
Clinic, The Mt. Sinai Hospital; Associate 
Clinical Professor of Medicine, College of 

Physicians and Surgeons, Columbia 


University, New York 


The many diagnostic and therapeutic uses of all 
radioactive isotopes ased in clinical practice today 
are given fully in this book. Treatment and diag- 
Full consideration is given to the use of isotopes 
in such other disease entities as the leukemias, 
polycythemia, blood studies, circulatory disturb- 
ances, kidney and liver function tests, pernicious 
anemia and the malabsorption syndrome, fat and 
protein absorption, tumor localization, metastatic 
bone disease and treatment of large, non-toxic 
goiters. How to use I'*! in diagnostic procedures, 


how to avoid diagnestie pitfalls, how to estimate 


READY IN JUNE 


New. About 300 Pages. 49 Mlustrations. 
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LEA & FEBIGER 


Please enter my order and send me, when ready: 


Washington Square, Philadelphia 6, Pa. 


RADIOACTIVE ISOTOPES in MEDICINE and BIOLOGY 


[j| L PHYSICS 
Bill meat. [ 130, [7 60, [7190 days. 
NAME (print) ...... 
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THE ROENTGENOLOGICAL ASPECT | Mave you tested 
OF 
\ONPENETRATING CHEST INJURIES 


your gloves recently 7 





JOHN RILEY WILLIAMS, M.D. 


Fellow in Radiology 


E 


and | 
FREDERICK J. BONTE, M.D., F.A.C.R. Be | NOTE THESE 
Professor and Chairman, Department of Radiology 
S i i m DANGER POINTS: 
Both of 1 TI b ; 
The University oj Texas Southwestern Medical School ves NUMMUS m "M 
Dallas, Texas us 2— Base of index finger and middle finger 


Mos a a IR MR Insist upon leaded leather 
In this day of automobile accident injuries, it is note- 


worthy that injuries to the thorax and spine actually 
cause more dangerous, fatal lesions than do head in- 
juries. Until now there has been very little written on 
the pathological and radiological correlation of these 
abnormalities, or on the anticipated time of appear- 
ance and resolution of the various lesions which can 
be seen roentgenographically, 


Order from your dealer, or 
LIBERTY PROTECTIVE LEATHERS, Inc. 
19.24 Burr Street 
Gloversville, New York 
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HANLEY ECONOMY 14x17 X-RAY CABINET 
SPECIAL DESIGN SLIDING DOORS 


QUALITY AT LOW PRICES 
SPACIOUS—EXCESS DIMENSIONS 


5 COMPARTMENT SIZE—DIVIDERS I4 x 17 .. 
3 COMPARTMENT SIZE—DIVIDERS 14 x 17 


| 
| 
| 
| 
à $13 | 
The term "nonpenetrating chest injury" as used here | 
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refers to injury which has occurred without a break 
in the skin. The authors consider the EFFECTS OF 
MAJOR TRAUMA on 




















* Chest Wall 


Pleura HANLEY MEDICAL EQUIPMENT CO. 


$614 South Grand X-ray Division St. Louis 1t, Mo. 





* Diaphragm 
* Lung 
* Mediastinum 


* Heart and Pericardium In reply to advertisers please mention 


They show how by proper utilization of serial roent- that you saw their advertisement in THE 
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radiographie findings BETTER TREATMENT CAN 


AMERICAN JOURNAL OF ROENTGEN- 
BE AFFORDED THE INJURED PATIENT. 


OLOGY, RADIUM THERAPY AND NU- 
CLEAR MEDICINE. 


Publication date December 1961 148 pages 


$7.50 78 illustrations 


CHARLES C THOMAS * PUBLISHER 
301-327 East Lawrence Avenue 
Springfield © Illinois 


CHARLES C THOMAS - PUBLISHER 
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There's A Size Pakorol To Fit 
Your Needs, Space and Budget 


Pakorol—Answer 
to Quality Results, Fast 


Minneapolis, Minn.—Hospitals, 
c.inics and even the smallest X-ray 
offices can now enjoy the benefits 
of automatic X-ray film processing. 
The larger Pakorol-X and the 
small Pakorol-XM each offer a 
fast, complete, automatic roller- 
tvpe processing system at a low cost. 


Fast, high quality 
processing and drying 

The PAKkoROL-X will process 
120, 14" x 17" radiographs per hour 
—the PAKoROL-XM processes 65 
14” x 17" radiographs per hour—all 
with uniform quality. 


Space Limitations 
No Problem 


The Pakorol-XM (miniature) is so 
small, neat and economical, multiple 


installations have often proven to be 
the answer to efficiency, speed and 
cost cutting. 


Ultimate in Functional 
Construction 


Some of the many reasons the 
Pakorol-X and XM drew crowds at 
recent conventions are: Full worm 
and gear driven racks, no chains; 
quiet roller type operation; 614 min- 
utes processing time (Pakorol-X) 7 
minutes (Pakorol-XM) Right and 
Left hand models; large capacity; 
processes all brands of medical 
screen film in sizes 4" x 4” through 
17" x 36" and roll film in widths of 
17" or less; No. 4 satin stainless 
steel finish. 

Parts, Service, Training 

PAKOROL EQUIPMENT is backed 


byestablished Pako Partsand Service 
programs. User training courses are 


offered regularly at the Pako factory. 
Let the Pako Planning Service show 
how the Pakorol-X and the Pakorol- 
XM will fit your X-ray Department. 
A suggested layout, tailored to your 
requirements and space will be pre- 
pared upon request, at no obligation. 


pz————-—-------- 


Clip and Mail Today | 
| Please send complete data on— | 


| J PAKOROL-X — [jPAKOROL-xM | 





| NAME ceins 
| HOSPITAL or CLINIC M 
| ADDRESS... 

| CITY n TCU STATE. 





PAKO CORPORATION 
6300 Olson Memorial Highway 
Minneapolis 40, Minnesota, U.S.A. 


PAKO FOR PROGRESS 
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Radelin’s exclusive patented* Aluminized back coat absorbs high static 
potentials, minimizing static discharge. Protection is provided against 
screen-induced static artifacts that interfere with proper diagnosis and 
reduce departmental efficiency. 

Keep in mind Radelin’s resistance to processing solutions, unmatched 
abrasion resistance, longer useful service life and lower cost. 

Before you replace another pair of screens—Consider Radelin. 


UNITED STATES RADIUM CORPORATIO 


RADELIN DIVISION | Offices: Chicago, Illinois and North Hollywood, Calif. Subsidiaries: Radelio Ltd., 
MORRISTOWN, N. j. | Port Credit, Ont., Canada and U.S Radium Corp. (Europe), Geneva, Switzerland. 


AJ *Patent No, 2,904,689 
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Medotopes by Squibb — 
Radioactive Pharmaceuticals for diagnosis and therapy 


JOBOTOPE DIAGNOSTIC 
Thyroid gland uptake, 
protein-bound-iodine (PBI) 


studies, and thyroid scanning. ~ 


ALBUMOTOPE 

Blcod and plasms volumes; 
circulation times, cardiac 
output, 


CHROMITOPE SODIUM. 
Tagging red blood cells |... 
for volume, survival, ` 
gastrointestinal bleeding. 


OLEOTOPE 


‘Fatty acid absorption studies 


TRIOLEOTOPE 

Fat absorption and 
pancreatic function 
studies. 


RADIO-CHOLOGRAFIN 
Liver function, blood 
circulation studies. 
ROBENGATOPE 
Liver function. 


HIPPUTOPE 
Kidney function, 
circulation time. 


1 
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SQUIBB 


Squibb Quality 
—the Priceless Ingredient 








Medotopes cover an extensive range of 
diagnostic and therapeutic procedures, 
each reflecting the latest developments in 
radioactive medicine. All Medotopes con- 
vey, as well, the utmost in safety and con- 
venience, Æl} feature unique packaging 
safeguards: exclusive lead shield en- 
closures for easy opening — no direct 
contact is required; bottle caps unscrew 
automatically; shipping cartons have 
*pull-tab" openers; vials and bottles are 
carefully encased and then doubly pro- 
tected by transparent, shatterproof plastic 
coatings. Each preparation is custom- 
handled. Delivery is custom-routed by 
Squibb Traffic Service. Access to three 
major airports expedites this service. 


Diagnostic Medotopes, in addition to 
those illustrated, are: Chromitope Chlor- 
ide * Ferrutope * Phosphotope * Rubra- 
tope 58 and 60 * Cobatope 58 and 60 
Tritiotope * Therapeutic Medotopes are: 
Aureotope * Chromphosphotope * Iodo- 
tope * lriditope * Phosphotope. 


For full information, communicate with 
E. R. Squibb & Sons, Professional Service 
Department, 745 Fifth Avenue, New York 
22, New York. 


5s Medotopes 
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"wipputore’, Gopotore ©, iaioirape: ®, ‘mecotepes’ ®, ovearore: ®, 
'PHosPuotopt: D, ‘romencatope’ D, 'huBRATOPE: ®, ‘entriotore D, 
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y 


H 


Vi 








Elema-Schonander 


Complete and independent Pressure Control 





Ureter Compression device consisting of belt 
with straps, anatomical shield of plexiglass, two 
rubber compression pads, manometer and rubber 
bulb pump... Cat. DFT/678. 


S C H i C K X- Fé AV Avciable through 


company, inc your local X-Ray Dealer 
* * 


444 NORTH LAKE SHORE DRIVE—CHICAGO 11, HLINOIS 





the Greatest choice of Capabilities 
of any rotating anode x-ray tube. 


150 PRY 
Extends the range of radiographic and fluoroscopic techniques 
to permit routine use of 150 PKV. 


Grid Contro 
Square wave energy, movement stopping millisecond exposures 
for the newest cine timing and switching systems. 





High Speed Rotation 

Increases high current capabilities at maximum PKV values, 
without increase in focal spot size. Currents up to 900 MA, or 
500 MA at 150 PKV now practical on 2.0 mm focus. 





Heat Storage Capacity and Cooling Rate 


Greater anode heat storage capacity (up 27% from Dynamax 
"40"-"46") and higher anode cooling rate (33% higher than 
Dynamax "40"-"46") necessary for the performance of today’s 
work loads. 


Optional use of Dynamax “50” Tube Insert in many 
Existing Housing types 


Modernizes present tube units to the Dynamax “50” advantages 


of high speed rotation, grid control, and increased anode heat 
storage capacity. 
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Will my 0s accommodate the Dynamax “50” insert? 
tube type 


Please send me detailed information on ver 


NAME: 


ADDRESS: 7 
The Machlett Laboratories, Inc. A division of Raytheon Company 
Springdale, Connecticut 





satile Dynamax “50” x-ray tube. 

















VALUE OF THE FAT MEAL | 


As early as 8 minutes after ingestion of NEO-CHOLEX, 
delineation of the ducts (cystic, common and at times, 
hepatic) may be successfully accomplished. 






git 
sion of 40% Pure Vege" 


NEO-CHOLEX in cholecystography . . . the — MEJTREIEPYRTETT 
modern, rapidly acting, palatable, concentrated fat ERANA a N 
meal. Always ready at hand for convenient, imme- A 

diate administration. 


There have been occasional expressions of doubt as to the need for the fat meal in routine 
cholecystography. It is to be remembered, however, that today’s diagnostic requirements 
call for detection of abnormalities of the biliary tree, as well as adequate disclosure of gall- 


bladder anomalies, small stones, polyps, etc. The roentgenogram abcve, exhibiting four 





ston 





sin the common duct, testifies to the potential efficacy of the fat meal. 


BELL-CRAIG, INC. 27O LAFAYETTE ST, NEW YORK 12 
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MEASUREMENT OF FAT DIGESTION AND ABSORPTION 
WITH RADIOIODINE LABELLED TRIOLEIN AND OLEIC ACID 








Measurement of fat digestion and 
absorption requires measurement of 
blood and fecal radioactivity. A com- 
plete system for both measurements 
includes the SA2 Clinical Stand, 
DS-201 Probe Scintillation Detector, 
132B Scaler/Spectrometer, and DS- 
202 Well Scintillation Detector. The 
scintillation detectors work inter- 
changeably with the 132B. Blood 
samples are counted in the well de- 
tector, fecal samples are counted 
with the probe detector. 


MEASUREMENT OF FAT DIGESTION AND ABSORPTION 
WITH RADIOIODINE LABELLED TRIOLEIN AND OLEIC ACID 


Incomplete utilization of fat in the diet is a fre- 
quent accompaniment of diseases of the gastro- 
intestinal tract. The poor utilization can be due 
to incomplete digestion of the fat due to a lack of 
the emulsifying effect of bile or the lack of fat 
splitting enzymes, chiefly those in the pancreatic 
secretion. In biliary obstruction or pancreatitis, 
there is an abnormally high fat content in the 
feces representing unabsorbed fat. Poor utiliza- 
tion may also be due to disturbances in the intes- 
tinal mucosa which prevent normal absorption 
of the digested fat. In sprue, the voluminous fatty 
stools are apparently due to this cause. Patients 
with gastrectomies and fast passage time of the 
intestinal contents may also have poor utilization 
of dietary fat. 


Radioiodine labelled triolein, a fat, and oleic acid, 
the product of splitting triolein are useful in eval- 
uating fat digestion and absorption. The labelled 
triolein is administered as a capsule or emulsion 
in milk and its appearance in the blood stream 
followed by making counts of the blood at inter- 
vals after ingestion of the fat. If the amount which 
appears in the blood stream is low, labelled oleic 
acid can be used to differentiate between lack of 
digestion and poor absorption as the cause. Ab- 
sence of digestion will not affect oleic acid absorp- 
tion and a normal appearance curve in the blood 
is obtained. In patients with abnormalities of the 
intestinal mucosa or fast passage time, the appear- 
ance of the labelled oleic acid in the blood stream 
will also be below normal limits. 


A number of methods for administering the 
labelled fat or oleic acid have been proposed. It 
has been long recognized that absorption of fat 
is strongly dependent on the manner in which 
it is fed. The origimal investigators used a 48% 
emulsion of peanut oil stabilized with Tween 80 
as the vehicle for administration. Subsequent 
investigators have used capsules containing the 
labelled material, or emulsions in milk. 


TYPICAL PROCEDURE 


1. Patients are fasted for 6 hours before the 
test. The test meal consists of one capsule 
containing 25 microcuries of labelled triolein 
in a total volume of 0.5 ml. of peanut oil and 
three capsules each containing 0.5 grams of 
barium sulfate (x-ray grade). Twenty drops 
of Lugol’s solution are given immediately 
after the test meal to block thyroid uptake 
of the radioiodine released during metabo- 
lism of the fat. 


2. Blood samples are obtained at 4, 5 and 6 
hours. The patients are fluoroscoped at 3 
hours to make sure of gastric emptying and 
to confirm the dissolution of the capsules. 
Feces are collected for 48 hours. There is no 
restriction of food after the last blood sample 
is obtained. 


3. Appearance of radioactivity 


a. Three ml. samples of the blood drawn are 
discharged into plastic tubes for counting 
in a well scintillation detector. 





There’s A Size Pakorol To Fit 
Your Needs, Space and Budget 


Pakorol—Answer 
to Quality Results, Fast 
Minneapolis, Minn.— Hospitals, 
clinics and even the smallest X-ray 
offices can now enjoy the benefits 
of automatic X-ray film processing. 
The larger Pakorol-X and the 
small Pakorol-XM each offer a 
fast, complete, automatic roller- 
type processing system at a low cost. 


Fast, high quality 
processing and drying 


The PAKOROL-X will process 
120, 14" x 17" radiographs per hour 
—the PAKoROL-XM processes 65 
14" x 17” radiographs per hour—all 
with uniform quality. 


Space Limitations 
No Problem 


The Pakorol-XM (miniature) is so 


small, neat and economical, multiple 


installations have often proven to be 
the answer to efficiency, speed and 
cost cutting. 


Ultimate in Functional 
Construction 


Some of the many reasons the 
Pakorol-X and XM drew crowds at 
recent conventions are: Full worm 
and gear driven racks, no chains; 
quiet roller type operation; 615 min- 
utes processing time (Pakorol-X) 7 
minutes (Pakorol-X M) Right and 
Left hand models; large capacity; 
processes all brands of medical 
screen film in sizes 4" x 4" through 
17" x 36" and roll film in widths of 
17" or less; No. 4 satin stainless 
steel finish. 


Parts, Service, Training 
PAKOROL EQUIPMENT is backed 


byestablished Pako Partsand Service 
programs. User training courses are 


offered regularly at the Pako factory. 
Let the Pako Planning Service show 
how the Pakorol-X and the Pakorol- 
XM will fit your X-ray Department. 
A suggested layout, tailored to your 
requirements and space will be pre- 
pared upon request, at no obligation. 


r-------------- 


Clip and Mail Today 
| Please send complete data on— | 


| []PAKOROL-X . [']PAKOROL-XM | 


T NAME eus eder — | 
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| PAKO CORPORATION | 
6300 Olson Memorial Highway 

| Minneapolis 40, Minnesota, U.S.A. | 
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PAKO FOR PROGRESS | 
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Radelin's exclusive patented" Aluminized back coat absorbs high static 
potentials, minimizing static discharge. Protection is p: 
screen-induced static artifacts that interfere 
reduce departmental efficiency. 


Keep in mind Radelin's resistance to processing solutions, unmatched 
abrasion resistance, longer useful service life and lower cost. 


Before you replace another pair of screens— Consider Radelin. 


UNITED STATES RADIUM CORPO 


RADELIN DIVISION ; Offices: Chicago, Illinois and North Hollywood, Calif. Subsidiaries: Radelin 
MORRISTOWN, N.I | Port Credit, Ont., Canada and U.S. Radium Corp. (Europe). Geneva, Switzerl 
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IGH VOLTAGE ENGI NEERI NG 6-MEV Lire Control console and modulator cabinet. 


-MEV Medical Linac Model Lm-6 for Therapy and Research 


om High Voltage Engineering — new super-voltage Equipment design reliability results directly from more 
ray generators designed to meet the specific . . . and than 15 years of experience and the knowledge gained 
fferent . . . requirements of today's applications. from more than 30 field installations of machines. 


MEV Medical Linac Model Lm-6 - 300 r/min x-ray output at 100 cm + Pushbutton energy selection — 2 to 6 Mev. 
Automatic dose control * Focal spot less than 3 mm diameter * Retractable x-ray target permits direct use of electron 
am for sterilization techniques, including the establishment of bone and tissue banks, whole body irradiation and the 
icue demands of biophysics research programs. 


For Elizabeth Steele Magee Hospital, Pittsburgh... University Hospital, New York University Medical 
Center... Shannon West-Texas Memorial Hospital, San Angelo... Peter Bent Brigham Hospital, Boston... 


Reliability from experience with more than SOO particle accelerators in the field 


HIGH VOLTAGE ENGINEERING 


BURLINGTON, MASSACHUSETTS, U.S.A. 
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el'e-gant, 1 el'i-gant; 2 el'e-gant, a. 1. Marked by refinement, grace, c: 
symmetry; as of action, form or structure; also, possessing or exhibitin 
refined taste. 2. Possessing a fine sense of beauty or fitness. 3. [Colloq. 

(1) Excellent; capital. (2) Marked by completeness and simplicity 







in every sense 
thá. word for the new PICKER 





CA 


diagnostic x-ray unit 
ei» so good-looking that it can't fail to stir your 
beauty sense "m so finely made that it's bound to 
appeal to your value sense p so advanced that it put 


you abreast of modern radiological techniques 


and, in the best Picker tradition, supremely easy to operate 


See your local Picker representative 
for a rundown on the multiple merits 
of this great new table. Call any local 
Picker office, or write, Picker X-Ray 
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The result of numerous consultations with 
Radiotherapists and Physicists throughout the 
world for the purpose of determining what 


they would consider to be an ideal Cobalt 60 
Teletherapy Unit. 


The THERATRON 60, built to AECL’s famous 
high standard of quality, fulfills every require- 
ment — and the price is an unprecedented 
low for this type of equipment, 


Here are a few of the many new Features 


* LARGEST FIELD SIZE OBTAINABLE — Up to 25 * GENEROUS HEAD CAPACITY of 3000 curies — 
cms by 25 cms with a light-indicating system for 140 r/min at 60 centimeters. 


accurate localization. " 
* THE ULTIMATE IN BEAM DEFINITION is obtain. " UNIQUE HONEYCOMB STRETCHER construction 


ed by a new multivane Collimator plus a built- 
in, adjustable final definer. Easiest and most 
accurate control ever offered. 


practically eliminates beam attenuation during 
rotation. Scales and controls on each side of the 
stretcher ensure effortless and accurate position- 


* LONGER TREATMENT DISTANCE. The new 60 
centimeter rotation radius provides greater clear- 
ance and increased depth dose. 


ing. The integrated yet removable stretcher feat- 


ures single point suspension with complete ri- 
gidity. 


As a result of AECL’s thorough, world wide survey, the THERATRON 60 is, in many 
respects, a new concept in Teletherapy equipment. 


Our Representative in your area will be pleased 
to call on you — Please write to 





Sales and service 
representation 
in over 


100 countries. ATOMIC ENERGY OF CANADA LIMITED 


P.O. Box 93 - Ottawa: 


Commercial Products Division * 


Canada 


61-4M 


A. fully-enclosed, island- 
type unit, featuring clean 
lines and with no cum- 
bersome, obstructive 


gear box or protruding 
rear leg. (See photo at 
right.) 

i : 


The table top moves 
longitudinally 38 inches 
in either direction — to 
significantly speed and 
facilitate practically 
every type of radio- 
graphic and fluoroscopic 
examination. 


in the tradition of The Emperor, 
Profexray is proud to announce the 





the first 15° table with longitudinal 
Glide Top (manual or motor driven) 


The Emperor-15 features 
the new Profexray Spot 


Film Device (with Super- 
Boost System), which 
makes the changeover 
from fluoroscopy to spot 
film in 0.3 second —up to 
70% faster than any unit 
now available. This new 
device comes in a number 
of executions, both man- 
ual and automatic. 


Extra conveniences: 
smooth, silent tilting 
mechanism; automatic 
horizontal stop. 


1401 North First Avenue 





(rear view) 


s indiciis 


Pius lighter-than-ever 
foot rest; easy access to 
rear; recessed toe room; 
Bucky Slot Enclosure; 
Radiation Shield. 


The Emperor-15 isa 
good, serviceable table, 
with modern radiation 
protection, sensibly 
priced, built for the hard- 
est use in the busiest hos- 
pital or radiologist's 
office. We think you'll 
like it. 





Maywood, Illinois 
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Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 119 Professional Building, Detroit 1, Michi- 
gan, Contributions may be sent in foreign languages and will be translated if found acceptable. Original 
articles are published with the understanding that they are contributed exclusively to THE AMERICAN JOUR- 
NAL or RoENTGENOLOGY, RADIUM THERAPY AND NUCLEAR MEDICINE. 

A certain number of illustrations will be supplied free of cost; but special arrangements must be made 
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Fifty reprints are furnished without charge to authors. Additional reprints may be purchased according 
to a scale of prices that accompanies galley proofs. As soon as each issue is printed, the type is destroyed ex- 
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Office if additional reprints are desired. 

Correspondence regarding subscriptions, advertisements, and cther business relating to THE AMERICAN 
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Manuscripts should be typewritten, with double spacing, anc good margins (not on thin paper) and 
the original should be sent to the Editor. The author should keep a carbon copy, as the original is not re- 
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Care in preparation of bibliographies will save much time and correspondence. Each reference in a bib- 
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b. The radioactivity administered is deter- 
mined by making a 1 to 1000 dilution of 
one of the capsules containing an identical 
amount of labelled triolein in petroleum 
ether and counting 3 ml. of the diluted 
standard in the well detector. Dilution 
may be made by breaking a capsule in 
10 ml. of petroleum ether and dissolving 
the triolein. A 1 to 100 dilution of this solu- 
tion in petroleum ether can then be made. 


c. The total amount of radioactivity in the 
patient’s blood volume can be calculated 
from the following formula which assumes 
that the blood volume is 7 percent of the 
body weight. 


%, 1-131 in total blood volume = 


cpm in sample x 70 x kg. body weight 
cpm in standard x 1000 


4. Fecal radioactivity: 


a. The feces are collected in a standard con- 
tainer. 


b. A probe scintillation detector is positioned 
30 cm. from the top surface of the sample 
container and the radioactivity measured. 


c. A 100 gram homogeneously distributed 
standard solution containing an amount 
of radioactivity equal to that ingested by 
the patient is counted in the same type of 
container in the same way. 


d. The per cent of the administered dose ex- 
creted in the sample of feces is calculated 
from the data: 


cpm in fecal sample 
oe e c M 
cpm in standard 


5. 'The test can also be done with labelled oleic 
acid in the same way to give information 
which is helpful in differentiating poor diges- 
tion and poor absorption as the etiology of 
low blood levels and high fecal excretion. Of 
course, sufficient time must be allowed be- 
tween the tests to permit excretion of the 
labelled triolein and a control sample of 
blood should be obtained before administer- 
ing the second test meal. 


RESULTS 


In the normal individual, the plasma radioiodine 
level rises over a six hour period to reach about 
12 per cent of the administered dose. If there is 
more than 8 per cent in the average of the 4, 5, 
and 6th hour samples, the results can be consid- 
ered normal. If there is less than 5 per cent, there 
is marked impairment of absorption. If the value 
is between 5 and 8 per cent, there is considered 
to be moderate impairment. 


The normal individual excretes less than 2 per 
cent of the labelled fat in the feces during the 
48 hour period. In impaired fat absorption, the 
amount is increased and may reach 95 per cent 
of the dose. 
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The DS-303 Well Scintillation Detector has a large 
three-inch diameter crystal with a well 14% inches in 
diameter. This larger capacity allows an increase in 
sample volume and permits a reduction in the tracer 
dose. The detector accepts vials containing up to 20 
ml. of sample. It is most often used with the 132B 
Scaler/Spectrometer. 


Measurement of fecal radioactivity is made with the 
same instrumentation commonly used in thyroid up- 
take measurements. The SA2 Clinical Stand is ideal 
for positioning the DS-201 Scintillation Detector at 
the desired distance from the container. 





NUCLEAR-CHICAGO SYSTEMS FOR IN-V! 
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Nuclear-Chicago's extensive line enables the 
clinician to choose a system specifically designed 
to meet his needs and budget. Shown above are 
three complete systems for thyroid uptake meas- 
urements and similar applications. 


Photograph A illustrates a basic system which 
combines the 181B Decade Scaler, DS-101 Scin. 
tillation Detector, and the SA1 Detector Stand. 
À second arm and detector can be added to the 
stand for conversion to kidney function studies 
as in photograph D. 


A more versatile single-detector system is shown 
in photograph B. Here the DS-201 two inch 
crystal Detector is mounted on the SA2 Detector 
Stand which provides a shelf for the 132B Scaler/ 
Spectrometer or other clinical scaler. 


Nuclear-Chicago's most versatile in-vivo system 
(C) includes the DS-301 three inch crystal De- 
tector and 132B Scaler/Spectrometer for thyroid 
uptake measurements. Two additional arms and 
probe detectors. two ratemeters, and two re- 
corders are provided for kidney function studies. 





Nuclear-Chicago's basic kidney function sys- 
tem is shown in photograph D. It consists of 
two DS-101 Detectors, two 1620BS Ratemeters, 
two R1000A Chart Recorders, and the SA1 
Stand equipped with a second arm. A more ver- 
satile system is shown in photograph E. Here 
the 1710 Stand is used instead of the SA1. A 
motor in the center column automatically raises 
or lowers the arms to the desired position. This 
system can be expanded as the needs of the lab- 
oratory increase. An instrument rack and third 
arm can be added as shown in photograph C. 


Nuclear-Chicago offers the most advanced sys- 
tem commercially available for scanning body 
areas for radioisotope concentrations. The 1705 
Dual Scanner shown in photograph F with the 
DS-301 Scintillation Detector and 132B Scaler/ 


Spectrometer prevides both printed and photo- 
graphic records of the distribution of radioiso- 
topes in body organs. The 1705 has been suc- 
cessfully used in brain, kidney, thyroid, and 
liver scanning. The system can be used in thy- 
roid uptake measurements by merely changing 
collimators. 

Complete descriptions of instruments shown 
here can be obtained by writing for General 
Catalog S. 





333 Fast Howard Avenue Des Plaines, lllinois 


Atomation Nuclear Medical Systems 


RENAL A system designed for dynamic 
studies in human physiology. Dual 
channels simultaneously measure 


FUNCTION the level of radioactive tracer com- 
pounds at two different body sites. 
Designed for simultaneous kidney 

SYSTEM function diagnosis. Also for diag- 


nosis of Coronary Blood Flow. Cir- 
culatory Studies, Hepatic Function, 
and other organic functions. A dual 
overlapping pen servo recorder 
charts accurately and legibly the 
rates of arrival and departure in 
each organ as well as degree of 


tissue retention. 


for simultaneous 
right and left 
kidney function 
diagnosis 









LANDSVERK ELECTROMETER COMPANY 


641 SONORA AVENUE / GLENDALE 1 / CALIFORNIA 





Write for further information regarding this and other nuclear medical systems. 
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atitude and surer diagnosis with. . 





Ansco High-speed 
X-Ray Film... 


plus Ansco 











technical service! 





Top technological assistance is yours in the person 
of the Ansco Man! Giving you the benefit of his 
expert skill backed by the long and the complete 
experience of ANSCO itself, the Ansco Man will 
be glad to help you with any technical problem. 
When you talk with him, ask him about the 
comparative results which prove the outstanding 
superiority of Ansco High-Speed Film! 





A High-Speed X-Ray Film 
n SCO Fully compatible with 


Binghamton, N. Y. today’s automatic processors! 


X-RAY FILM 
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CHEMICALS 





EXPERT TECHNOLOGIST 





ANSCO—America’s first manufacturer of photographic materials...since 1842 
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"PANTOPAQUE" is the registered trad 
dealers supply the compound ethyl iodophenylundec 
the Rese 

myelographic contrast medium lophendylate Injection, U.S.P., by La 
Pharmacal Inc. The trademark serves to indicate to the radiologist cont 
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A all leading 
ch is synthesized by 
arch Laboratories of Eastman: Kodak Company and prepared as the 


X-ray 














fayette 
nuity of 


E 














ROLLFILM 
PROCESSOR 
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versatile 


processes 16 mm, 35 mm, or 70 mm rollfilm 
any type or brand 


rapid 
finishes 4 feet per minute big capacity 


(or 3, 2, or 1.6 fpm on special order) easy operation take-up reel holds up to 400 feet 


snap-on film magazine 
automatic film threading 


stainless steel 


chemical containers (master tank and inserts) easy maintenance 
type 316 stainless steel throughout 


ï solution inserts and rollers 
self-contained 


lift out for cleaning 
simply hook up to a tempered 
water line and plug it in 


dustfree closed system 


filmstrip travels in light-trapped 
enclosure until it exits dry 


alterable 


processing sequence 


inserts (unlike fixed compartments) 
can be arranged in any order 


variable 


immersion dwell 


adjustable dwell period 
in developer or any other solution 


“budget” price 


high-standard professional performance at modest outlay. Let your local 
Picker man show you how easy and economical it is to buy and operate 
this excellent processor. Call any Picker office (see ‘phone book) or write 
Picker X-ray Corporation, White Plains, New York. 
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WITH NEW CHARCO 





MEDICAL X-RAY 
GLOVES 


Made of Lead - loaded Neoprene 





Unequalled Durability 


An Entirely New Concept in X-Ray Glove Protection 
GUARANTEED LEAD EQUIVALENT 0.5 MM. MINIMUM 


Seamless Construction 

No Stitched Areas 

No Fabric or Leather 
Smooth Neoprene Surface 
Evenly Dispersed Lead 


Uniform Protection 

No Weak Places 

No Rotting nor Odor 

Easily Disinfected 
Homogeneous Opacity 
Permanently Sealed Lead No Slumping. No Migration 
Curved Hand Shape Comfortable and Flexible 


HOMOGENEOUS OPACITY & UNIFORM DENSITY 


"RAD.BAR" gloves are manufactured by the 
multiple dip process, of specially formulated 
Neoprene containing permanently and evenly dis- 
persed lead particles. The gloves are composed 
of several, separate and precisely fitting plies. 
Inner and outer surfaces are of smooth, imper- 
meable, unleaded Neoprene. This design seals in 
the leaded plies and provides flexibility and 
touch sensitivity not found before in an» X-Ray 
protective gloves. 


SIX MONTHS FACTORY WARRANTY 


Manufactured in U.S.A, by 


CHARLESTON RUBBER COMPANY 


Charleston, South Carolina 


ELE E AE I 


Write for IHlustrated Brochure 
and name of nearest X-Ray Dealer 


to 
FIVE-FINGER CHARCO X-RAY SALES CORP. ONE-FINGER 


GLOVE 171 STARK INDUSTRIAL PARK CHARLESTON, SOUTH CAROLINA MITTEN 
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More than 
223,000,000 radiographs 
of uniform, fine quality 
have been processed by 
the KODAK X-OMAT 
processing system since 
the first unit went into 
operation in 1957 


The X-OMAT system is a good investment 


Two models: 


Model M4, for every radiologist’s prac- Model M3, for radiologists at 
tice in private office, clinic, or hospital. larger institutions. 







EASTMAN KODAK COMPANY, X-OMAT Center 
Rochester 4, N. Y. 


IMPERIAL II 





COMPLETE-COMMAND PERFORMANCE 


for the radiologist who demands the ultimate 
from his equipment as well as from himself 


In radiology, as in every professional field, the man who makes 
heavy demands on himself is the man most likely to make a note- 
worthy contribution to his field. 

It is for this man, this radiologist, that the Imperial II was de- 
signed. With this superb diagnostic unit, General Electric offers the 
most demanding radiologist complete command. Every facility, every 
procedure, centers — concentrically, geometrically — around the 
radiologist. Balance, counterbalance, power, control .. . the Imperial 
responds faithfully, swiftly, effortlessly, to the fingertip touch. 

There are facts to support these claims. Some of them will be 
covered on the following pages; other details are easy to obtain. 
But you will want to experience, first-hand, the feel of an Imperial II 
in action. Your General Electric x x-ray representative can make 
arrangements for you to see and try a unit in your area. Or you can 
secure complete descriptive literature. from X-Ray Department, 
General Electric Company, Milwaukee 1, Wisconsin. Dept. A-51. 


Progress /s Our Most Important Produet 


GENERAL ÇA ELECTRIC 
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THE RADIOLOGIST IS IN COMPLETE COMMAND 

. . . even during difficult procedures. An Imperial Il diagnostic 
x-ray installation is oriented to the radiologist. This stop-motion 
color photo provides a graphic example: with ring-mounted pivoting, 
screen-to-eye relationship remains practically constant and centered 
. . . Spot-film device neither advances nor recedes as table is tilted. 


LONGITUDINAL TABLE MOVEMENT 

. puts extra facility at your fingertips. Table-top 
movement — up to 30” at either end — gives you the 
extension you need in angiographic and other proce- 
dures . . . even such conveniences as placing the 
patient and the spot film device at precisely the right 


level for you in vertical fluoroscopy. 


GENERAL ELECTRIC 


IMPERIAL II 





TOE-TOUCH CONTROL 

. permits you to move patient and table laterally — 
without hands, without effort — without disturbing the 
position of the screen. Superbly balanced lateral shift 
is the reason for this handling ease . . . another almost- 
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SLIDE-BACK PARKING 

of the spot-film unit means, of course, total 
unobstructed access to the table for both patient and 
technician. Yet it’s immediately at hand when wanted, 
with every control feature ingeniously arranged for the 
radiologist’s convenience; table tilt, locks, shutters, 
sequencing, phototiming density, fluorotimer. 





RUE 
3 €. 


...plus th 
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extends itself not 


No need to extend yourself or your patient 
with the Imperial IT. General Electrics ex- 
clusive power-driven glide-top extends 30 
inches beyond each end of the table. Travel 
is smooth wilt at approximately one 
inch per second. Makes sible many im- 
proved methods of handling patients without 
tugging or pushing. 

The glide-top adds another convenience to 
myelography. In combination with the table’s 
unigue pivot point it lets you glide the patient 
into your center of activity — even in exami- 


and 
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nations of the cervical spine. Angiographic 
procedures, cerebral examinations, all routine 
radiography and fluoroscopy, even patient 
translers, are easier and more comfortable with. 














the Imperial H glide-top. 
For more detailed information on how 


power-driven glide-top speeds your work, con- 
tact your General Electric x-ray representative 


or write directly to X-Ray Department, 
General Electric Company, Milwaukee 1, 


Wisconsin. When writing, please ask specifi- 
cally for Pub, A-51. 


Progress /s Our Most /mportant Product 
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OUT OF EVERY 
HOSPITAL 








WITH AN ODELCA 
ADMISSIONS UNIT 
Fast, Accurate, Low Cost 





Odelca 
Cameras 

may be 
mounted ona 
wide variety 
of stands, 





-and less 





THIS IS AN ACTUAL SIZE REPRODUCTION of an Odelca 4" x 4" radio 
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the elements of a 60-ine grid =- diagnostic quality ao refractive fens 
camera can approach! ... Quality that can be appreciated only upon 
examination of the original. 





COMPARE THESE DRAMATIC ADVANTAGES OVER 
CONVENTIONAL-SIZED RADIOGRAPHS! 


HIGH SPEED ... 4 to 5 times faster than conventional 
X-Ray cameras. Low X-Ray dose to the patient. 
(1/10 mr gonadal dose per exposure.) 


SUPERLATIVE DiAGNOSTICAL QUALITY ... Gives the 
same information as full-sized radiographs. Eliminates 
unnecessary retakes. 


ECONOMY ... Saves labor — no separate cassettes to 
load ... Saves filing space. 


than 10¢ apiece 


With an Odeica Photo-Fluorographic Camera, you can now afford extensive X-Ray 


programs -——- admission chests, mass surveys, cerebral angiography, angiccardio- 
graphy — without sacrificing diagnostic quality! Here's why ... 

EL « Speed up the X-Ray Process * Cut Processing Costs 
CAMERAS * Cut the Cost of Film s. Recuce Storage and Handling 


NOW... MORE THAN 8000 ODELCA PF 


| Oclelca 


6 BURNS AVE. e HICKSVILLE, N.Y. e OV 1-2310 












CAMERAS IN USE THROUGHOUT THE WORLD! 





2: 
/ You Can 
infarmative 8-page now aff 
brochure available ord 
from your local 

| X-Ray supply house 
Photao-Fluorographic Cameras and Accessories or delca À 
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New Convenience, New Construction, New Modern Look 


UNIVERSAL 
the NEw A WA, AUTOMATIC 


SE RrIroGRAPrIF 


The new and functional design of this unit provides many new 
EE conveniences: New Cassette storage: cabinet-top work space; easy- 
to-reach foot switch; easier loading and cleaning. Rapid-sequence 












cassette changer permits twelve 11” x 14” photographs to be made 
in rapid succession for the study of cerebral, kidney, and pulmonary 
angiography, angiocardiography, and other circulatory processes. 


New rugged construction eliminates metal-to-metal wear, reduces 
vibration, offers improved chain drive. The new look fits in with 
modern decor. The unit is finished in an attractive non-chip, non-peel 
finish with chrome fittings. 


i 


For complete technical data and price, write or phone: 
thie 
AUTOMATIC SERIOGHRA PE CORPORATION 
4910 Calvert Road — College Park ~ Maryland 


A DIVISION OF LITTON INDUSTRIES 
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IN ORAL CHOLECYSTOGRAPHY 


DISTINCTLY BETTER 
VISUALIZATION 
DUE TO 
HIGH / RAPID 
ABSORPTION 


The degree of visualization you may expect from an oral diagnostic 
agent is directly related to its absorption index, and to its selective 
elimination in the bile by the liver. 


An ingested dose of ORABILEX is maximally and rapidly absorbed 
from the small intestine. Peak blood levels are attained in 1 to 2 hours, 
as shown by radioisotope studies.? Thus, OnanirEx delivers more 
opacifying iodine to the gallbladder and ducts for distinctly better 
visualization with minimal intestinal residue. *8 

ORABILEX provides a more certain diagnosis with less toxicity and 
fewer side effects. 


1, Lasser, E. C., et al: J. Nuclear Med. 2: 79 (April) 1960. 2. Sachs, M.: Personal communication. 
3. Whitehouse, W. M., and Fink, J. E., Jr.: Univ. Michigan Med. Bull. 25: 238 (July ) 1959. 4. Morgan, 
L. A., and Parks, R. E.: Radiology 74: 436-441, 1960. 5. O'Laco., J. P.; and Wilcox, W. A.: 
Wisconsin Med. J., 59: 249 (April) 1960. 6. Reeves, R. J.: Am. J. Roentgenol., Rad. Ther. and 
Nuclear Med., 83: 843 (May) 1960. 7. Farrell, T. E., and Weldon, W. V.: Southern Med. J., 54: 54 
(Jan.) 1961. 8. Tatelman, M., and Steel, W. B.: J. Michigan State Med. Soc., 60: 357 (March) 1961. 
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THE CONTRAST MEDIUM OF CHOICE bunamiodyl sodium 


» 
T. M, A DEVELOPMENT OF GUERBET LABORATOR 





DUE TO HIGH/RAPID ABSORPTION 


Fewer repeats... because the reliability of Ora- 
BILEX as a diagnostic medium is such that non-visu- 
alization usually indicates the presence of hepatic 
or bi-iary disease (unless disorders of the small in- 
testine interfere with absorption). Fewer repeats 
mean greater economy. 


DUE TO HIGH/RAPID ABSORPTION 
No need for double-triple dosage... because a sin- 
gle 4.5 Gm. (6 capsule) dose of ORABILEX provides 
more opacifying material for distinctly better visu- 
alization. Should non-visualization occur and the 
physician wish to secure his findings, one addition- 
al 4.5 Gm. dose may be given for re-examination 
the following day. 


DUE TO HIGH/RAPID ABSORPTION 





A HOUSE SERVING THE RADIOLOGIST 


LIPIODOU occ dines saws multi-purpose diagnostic 
ETHIODOL*, icasi low viscosity contrast medium 
VISCIODOL®. . .contrast medium for bronchography 
ORABILEX"'"...... oral cholecystographic medium 


COLO-BAR '" ....ready-to-eat gallbladder evacuant 


E. Fougera & Company, Inc. Hicksville, Long Island, N. Y. 


In Canada: Bell-Craig Pharmaceuticals, Toronto 2B, Ontario 





FOR FAST, ERRORLESS 
PROCEDURES... 
YOU CAN’T BEAT THE 


KELEKET 





Te new Nova- Matic technic selector sets up 
all operating and safety factors at the twist of a 
single knob. The Nova-Matie display panel 
makes MA, time and focal spot size selections 
‘virtually error-proof. Visual warning instantly 
informs the operator if selected time and MA 
factors exceed tube ratings before closing ex- 
posure switch; go-no-go feature prevents gen- 
erator operation if time, MA and KV factors 
endanger tube life. 

In addition to these equipment and patient 
protection features, the Nova-Matic has an all- 
electronic impulse timer with a full 17 geomet- 


rically progressive steps between 1/120 and 1 
second, with .0005 second accuracy. The first 
4 steps of time are 1, 2, 3 and 4 impulses. The 
Timer recycles 12 times per second at either odd 
or even impulses permitting fastest film chang- 
ing techniques. 

Standard equipment on the Nova-Matic 150 
KV includes a built-in fluoroscopic timer, two- 
step exposure switch, and a combination MA 
and MAS Meter. For complete information on 
this value-packed generator, write for the new 
Nova-Matic 150 KV Bulletin. It’s yours for the 
asking. 


KELEKET X-RAY CORPORATION 


A subsidiary of Laboratory for Electronics, Inc., 
1601 TRAPELO ROAD, WALTHAM 54, MASSACHUSETTS 





FOR FAST, ERRORLESS 
PROCEDURES... 
YOU CAN’T BEAT THE 


KELEKRI 





Tis new Nova-Matic technic selector sets up 
all operating and safety factors at the twist of a 
single knob. The Nova-Matie display panel 


makes MA, time and focal spot size selections 
‘virtually error-proof. Visual warning instantly 
informs the operator if selected time and MA 
factors exceed tube ratings before closing ex- 
posure switch; go-no-go feature prevents gen- 
erator operation if time, MA and KV factors 
endanger tube life. 

In addition to these equipment and patient 
protection features, the Nova-Matic has an all- 
electronic impulse timer with a full 17 geomet- 


rically progressive steps between 1/120 and 1 
second, with .0005 second accuracy. The first 
4 steps of time are 1, 2, 3 and 4 impulses. The 
Timer recycles 12 times per second at either odd 
or even impulses permitting fastest film chang- 
ing techniques. 

Standard equipment on the Nova-Matic 150 
KV includes a built-in fluoroscopic timer, two- 
step exposure switch, and a combination MA 
and MAS Meter. For complete information on 
this value-packed generator, write for the new 
Nova-Matic 150 KV Bulletin. It’s yours for the 
asking. 


KELEKET X-RAY CORPORATION 


A subsidiary of Laboratory for Electronics, Inc., 
1601 TRAPELO ROAD, WALTHAM 54, MASSACHUSETTS 


DUE TO HIGH/RAPID ABSORPTION 
Fewer repeats... because the reliability of ORA- 
BILEX as a diagnostic medium is such that non-visu- 
alization usually indicates the presence of hepatic 
or biliary disease (unless disorders of the smal! in- 
testine interfere with absorption). Fewer repeats 
mean greater economy. 


DUE TO HIGH’ RAPID ABSORPTION 
No need for double-triple dosage... because a sin- 


gle 4.5 Gm. (6 capsule) dose of OnsBiLex provides 
more opacifving material for distinctly better visu- 
alization. Should non-visualization occur and the 
physician wish to secure his findings, one acdition- 
al 4.5 Gm. dose may be given for re-examination 
the following day. 


DUE TO HIGH/RAPID ASSORPTION 
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LIPIODOL*.............multi-purpose diagnostic 
ETHIODOL®....... .low viscosity contrast medium 
VISCIODOL®. . . contrast medium for bronchography 
ORABILEX' "......cral cholecystographic medium 
COLO-BAR'” ... ready-to-eat gallbladder evacuant 





E. Fougera & Cempany, Inc. Hicksville, Long Island, N. Y. 


In Canada: Sell-Craig Pharmaceuticals, Toronto 2B, Ontario 


IN ORAL CHOLECYSTOGRAPHY 


DISTINCTLY BETTER 
VISUALIZATION 
DUE TO 
HIGH / RAPID 
ABSORPTION 


The degree of visualization you may expect from an oral diagnostic 
agent is directly related to its absorption index, and to its selective 
elimination in the bile by the liver. 

An ingested dose of OrABILEX is maximally and rapidly absorbed 
from the small intestine. Peak blood levels are attained in 1 to 2 hours, 
as shown by radioisotope studies.) Thus, OnaAniLEX delivers more 
opacifying iodine to the gallbladder and ducts for distinctly better 
visualization with minimal intestinal residue. 3-8 


OnaBILEX provides a more certain diagnosis with less toxicity and 
fewer side effects. 


l. Lasser, E. C., et al: J. Nuclear Med. 2: 79 (April) 1960. 2. Sachs, M.: Personal communication. 
3. Whitehouse, W. M., and Fink, J. E., Jr.: Univ. Michigan Med. Bull. 25: 238 (July) 1959. 4. Morgan, 
L. A., and Parks, R. E.: Radiology 74: 436-441, 1960. 5. O'Laco, J. P., and Wilcox, W. A.: 
Wisconsin Med. J., 59: 249 (April) 1960. 6. Reeves, R. J.: Am. J. Roentgenol., Rad. Ther. and 
Nuclear Med., 83: 843 (May) 1960. 7. Farrell, T. E., and Weldon, W. V.: Southern Med. J., 54: 54 
(Jan.) 1961. 8. Tatelman, M., and Steel, W. B.: J. Michigan State Med. Soc., 60: 357 (March) 1961. 
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New Convenience, New Construction, New Modern Look 
| UNIVERSAL 
the NEW -ML avromarıc 
SERIO GRA XXX 


The new and functional design of this unit provides many new 
; cenveniences: New Cassette storage; cabinet-top work space; easy- 









te-reach foot switch; easier loading and cleaning. Rapid-sequence 
cassette changer permits twelve 11” x 14” photographs to be made 
i 





rapid succession for the study of cerebral, kidney, and pulmonary 





angiography. angiocardiography, and other circulatory processes. 





tew rugged construction eliminates metal-to-metal wear, reduces 
vibration, offers improved chain drive. The new look fits in with 
modern decor. The unit is finished in an attractive non-chip, non-peel 
fnish with chrome fittings. 


For compiete technical data and price, write or phone: 
the 
AT TOM ATIC SERIOGHR AF EH CORPORATION 
4910 Calvert Road ~ College Park ~ Maryland 
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190KV X-RAY 
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There are three models to select 


1) Darkroom Dry-Film model ( 





2) In-Wall Dry-Film mode! 

3) In-Wall Wet-Film model. 
This unit is designed to process 
radiographs quickly and eco- 
nomically at a cost any con- 
sumer can afford to pay. 


Wet radiographs, fixed but not 
washed can be viewed in `| 
minutes—fixed and washed in 
6 minutes after the dry film is 
placed in the developer. 


BUCK X-OGRAPH COMPANY 





rom 
see above 


lime required to process dry 
film to dry radiograph, using 
Buck SPEED Developer and 
PEED Fixer, 12to 14 minutes, 
maximum capacity 60 to 80 
films per hour. 





f an In-Wall modelis used, films 
are automatically transferred 
through the darkroom wall (wet 
or dry) to the white light side. 


ST. LOUIS 36, Mo. 





* X-Ray accessories for those who demand quality x 
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A Table for Magnification Radiography 


by Dale H. Boven, R.T. (ASXT) 
Hackley Hospital, Muskegon, Michigan 


The use of magnification in the diagnosis of the ra- 
diographic image can be of great advantage, espe- 
cially in suspected hairline fractures and certain 
pathological conditions. 

An easier method of more accurate positioning 
for this type of radiography is possible by the con- 
struction of a simple but special type of table (Photo 
A) to be used as an extension of any radiographic 
table or stretcher. 

Before construction of the table (which will be de- 
scribed), determine whether or not it will be adapta- 
ble to your present radiographic room. Be sure the 
x-ray tube carriage will extend to the head of the 
new table after it is placed at the end of the present 
radiographic table. With an overhead crane-type 
tube carriage there should be no difficulty using the 
table extension either with the radiographic table 
or the stretcher, 

The frame of the table may be constructed of 
wood, preferably a number one grade of 2 x 2 
lumber. The height and width should be the same 
as the radiographic table and should be at least 40 
inches in length. 

Photo A A W Photo B 
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The top is constructed of 14-inch-thick transparent 
LUCITE,* recessed into the table top frame. This 
thickness is necessary to withstand the weight of 
heavy patients. The clear LUCITE is utilized not 
only for transparency, but also for its radiolucency. 

Below the table top there is an adjustable shelf 
upon which the cassette or film holder is placed. 

It is absolutely essential that the parts to be mag- 
nified, the x-ray tube, and the film be in accurate 
alignment. If these three points are out of alignment, 
it will affect the position of the image on the film to 
a much greater degree than on a conventional ra- 
diograph. This is the primary reason for the con- 
struction of this type of table, The transparent table 
top provides for easy, quick visual alignment of the 
tube, part, and film. 

For accurate positioning it is recommended that 
the x-ray tube and the film be positioned first. With 
the use of a collimator-type apparatus adapted to the 
x-ray tube, the correct tube-film alignment is more 
readily acquired. The cross hairs and the lighted 
x-ray field emitted through the clear table top 
(Photo B) provide for easy visual alignment of films 
and desired field size. 

X-rays follow some of the same laws as light. For 
example, if the part to be radiographed is an ex- 
tremity and is placed on the table top between the 
collimator and the film, the magnified size and out- 
line of the part will be visible on the fiim holder in 
the form of a shadow. This, of course, will also show 
you the size of the image on the finished radiograph. 
In magnification radiography of the vertebral col- 
umn, internal organs, and head, the proper centering 
of the desired part to the pre-positioned tube and film 
is more difficult. Because of the surrounding tissue, 
the shadow is not visualized on the film, thus there 
must be absolute accuracy when centering over the 
desired part. 

When employing magnification radiography, one 
must utilize the ultra-small focal spot (0.3 x 0.3 mm 
in size) to avoid any loss of detail. It has been found 
that a 20-inch focal-table and a 20-inch table-film 
distance produce the most satisfactory radiographs 
in this type of work. This, however, may be varied 
to suit the individual needs. 

When radiographing larger parts, a grid cassette 
or bucky should be used. If a portable bucky is avail- 
able, it can be placed on the lower shelf provided 
for the film. When using par speed screens and 
regular film it is necessary to increase the MAS and 
KV over conventional techniques. 

When using a 0.3 mm size focal-spot, only very 
limited amounts of MAS can be used. If 20 MA is 
used at 80 KV, for instance, the exposure time is 
limited to approximately two seconds. 10 or 15 MA 
is most commonly used and may be used in the lower 
KV ranges at the longer exposures. Always refer to 
the tube rating charts provided by the manufacturer. 

Due to the long exposures used, it is necessary 
that the patient or part be well immobilized in order 
to obtain good detail. 


*Du Pont registered trademark for its acrylic resin. 





A Simple Solution for Static Electricity 


by Michael Meisner, R.T. 
Summit Park Sanitorium 
Pomona, New York 


Static electricity can be a persistent and annoying 
problem in an x-ray lab—drawing dirt into the cas- 
settes, making films harc to separate, causing tree- 
like streaks of exposure on the undeveloped film, 
making scratches almost unavoidable. 

We tried various solutions to this problem, all 
without conspicuous success. Then one experiment 
seemed to improve the problem of static electricity. 
It was a simple step. We grounded the pass box. In- 
stantly, we noticed a difference. Much of our static 
electricity disappeared, tnus reducing the problems 
we had with dirt, scratching, film separation, and 
those static exposure streaks that are so annoying. 

Grounding, incidentallv, is easily accomplished by 
running a medium-size wire-—for instance No. 12— 
from a screw or other metal part of the pass box to 
the nearest water pipe. Make sure your wire is touch- 
ing clean metal at both ends and your static problem 
is over! 
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E. i. du Pont de Nemours & Co. (Inc.) 
Photo Products Dept., Wilmington 98, Del. 


This issue of X-ray News was printed by DYCRIL? Photopolymer Printing Plates 
tDu Pont trademark 





Setting a new standard of quality with economy 


ILFORD STANDARD X-RAY FILM OFFERS: 
1. Very High Contrast. Truly exceptional 
performance where the highest contrast is 
essential, 

2. Medium Speed. Particularly suitable for 
use with high KV, high capacity equipment. 
3. Low Fog Level. Radiographs are remark- 
ably clean, even when processed in solution 
approaching exhaustion. 

4. Consistency. Ilford Standard X-ray Film 








W F Ranth Camnany 


is subjected to the same rigorous manufac- 
turing controls that have made Ilford Red 
Seal internationally recognized for batch-to 
batch and box-to-box consistency. 


5. Economy. Available from your regular 
Ilford supplier in 75-sheet folder-wrapped 
boxes and in 300-sheet economy packs. It 
will pay you to investigate the savings possi- 
ble with Ilford Standard X-ray Film in either 
of these packings. 

Made in the British tradition for quality 





w 37 WEST 65th STREET, NEW YORK 23, N.Y. 
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THE SIGNIFICAN 
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PETSI ARANEO Sodium 
FOR EXCRETORY UROGRAPHY 
ANGIOGRAPHY, OPERATIVE CHOLANGIOGRAPHY, 
HYSTEROSALPINGOGRAPHY 


Excretory J rography DU... itis our opinion that /Typaque is, by far, the best 
medium now available for intravenous urography. It gives the best urograms (56 


per cent diagnostic films) and causes far fewer unpleasant effects and reactions... 1 


Aortography: “Hypaque .. would appear to be the current contrast agent of 


H 


choice for angiocardiography and aortography."? 


Cerebral Angiography: "Cerebral angiography by the carotid route is now 
relatively safe, thanks to newer contrast media like Hypaque, the risk of compli- 
cations being less than 3 per cent.” 3 


Operative Cholangiography: “Hypaque sodium has been very satisfactory. "4 


Hysterosalpingography: Hypaque sodium 50 per cent solution “. . . provides 
satisfactory visibility both at fluoroscopy ana in films...currently considered 
most satisfactory..." 


How Supplied: Hypaque sodium 50 per cent sterile aqueous solution in ampuls of 30 mL, 
boxes of 1, 10 and 25; rubber stoppered vials of 20 and 30 ml., boxes of 1, 10 and 25. 

Also Available: Hypaque-M, 75 and 90 per cent (concentrated solutions of sodium and 
methylglucamine diatrizoate) for angiocardiography, angiography (selected cases), neph- 
rotomography and hysterosalpingography, vials of 20 and 50 ml. 


References: 1. Lloyd, F, A., and Cottrell, T. L. (Northwestern Univd: Diatrizoate sodium, ann. New York Acad. 
Sc. 78:987, July 2, 1959. 2. Lance, E. M., and Killen, D. A. (Vanderbilt Univ): Experimental appraisal of the 
agents emploved as angiocardiographic and aortographic contrast media. I. Neurotoxicity, Surgery 46:1107, 
Dec., 1959. 3. Pool, J. L. (Columbia Univ.}: Early treatment of ruptured intracranial aneurysms of the circle 
of Willis with special clip technique, Bull. New York Acad. Med. 35:357, June, 1959. 4. Davis, D. R. (St. Luke's 
Hosp., Kansas City, Mo: Operative cholangiography by utilizing the cystic duct, Surg. Gynec. & Obst. 112:378, 
March, 1961. 5. Youngstrom, Karl A. (Univ. of Kansas): Study of use of diatrizoate sodium (Hypaque), J. Kansas 
M. Soc. 89:308, July, 1958. 


: Before administering be sure to consult Winthrop's 
u LABORATORIES literature for information about dosage, possible 
New York 18, N. Y. side effects and contraindications. 


RADIODERMATITIS 


By 
ERVIN EPSTEIN, MLD. 
Assoctate Clinical Professor of Dermatology 
University of California Medical School 


With Special Chapters by 


FIFE DISTINGUISHED CONTRIBUTORS 


Salvatore Bossio, LLB. 


Dell F. Dullum, M.D. 


Howard Hassard, L.L.B. 
Rees B. Rees, M.D, 


Practical rather than theoretical . . . timely . . . the 
first study DEVOTED ENTIRELY TO X-RADIATION 
BURNS OF THE SKIN. Doctor Epstein has restored 
reason to a subject confused by scare publicity. and 
useless propaganda. The scope of his work is broad... 








* History 

* Etiology 

* Clinical Picture and Diagnosis 
* Histopathology 

* Prognosis 


» Treatment 


The "discovery" of the dangers of such rays by non- 
dermatologists and nonradiologists has made the in- 
clusion of a chapter on SYSTEMIC HAZARDS OF 
RADIATION mandatory. The legal profession has 
dictated a section on MALPRACTICE ASPECTS 
OF RADIODERMATITIS. The spread of these rays 
beyond the realm of medicine into FWAR and INDUS- 
TRY has made necessary a special consideration of 
the relationship of radiation to the safety and dangers 
faced by workers in certain trades and industries, 


logic examinations and treatments, EVERY PHYSI. 
CIAN SHOULD KNOW AND BE ABLE TO PRE. 
SENT THE FACTS about both the hazards and bene- 
fits to be derived from ionizing radiation. Here for the 
first time are the facts, 
A Monograph in AMERICAN LECTURES IN 
DERMATOLOGY edited by ARTHUR €. 
CURTIS, ALD, 


April ‘62 200 pp. 
87.75 o4 if. 


CHARLES C THOMAS * PUBLISHER 301-327 East Lawrence Avenue SPRINGFIELD, ILLINOIS 
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You'll be interested also in: 


MODERN RADIOLOGY IN HIS- 
TORICAL PERSPECTIVE by 
Stephen B. Dewing, Hunterdon 
Medicai Center, Flemington, N.J. 


Pub. Jule “62 


RADIATION THERAPY IN THE 
MANAGEMENT OF CANCERS 
OF THE ORAL CAVITY AND 
OROPHARYNX by Gilbert H. 
Fletcher and William S. Mae- 
Comb. Physics Section by Robert 
J. Shaiek and Marilyn A. Stov- 
all. All of the Univ. of Texas M. D. 
Anderson Hospital and Tumor In. 
stitute. Pub. Jan. “62, 408 pp., 346 
iL, $16.50 


THE RIGHTS AND REWARDS 
OF THE MEDICAL WITNESS 


and Medical and Dental Ap- 





praiser by Nils Nordstrom, jr.. 


Binghamton, N.Y. Pub. June 62 


THE FUNDAMENTALS OF X. 
RAY AND RADIUM PHYSICS 
(3rd Ed., 2nd Pig.) by Joseph 
Selman, Univ. of Texas. Pub. May 


'62 


IONIZENG RADIATION: An Old 
Hazard in a New Era by George 


Tievsky, George Washington. Univ. 
Pub. March '62, 176 pp., 65 iL, $8.00 


INTRAVENOUS CHOLANGIOG- 
RAPHY: A Concept of Interpre- 
tation by Robert E. Wise, The 


Lahey Clinic, Boston. Pub. July '62 








STATIONARY X-RAY GRIDS 


e Superfine—133 lines per inch 
e Microline—80 lines per inch | 
e Fineline—60 lines per inch (p o c C 


A 


t 


*9999€999929»9*66€6&«822956€66€90994249299909€9606099€6996€99052928 


POTTER-BUCKYS 


e Recipromatic Buckys 
e Bantam Bucky 


e Bucky Grids 
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X-RAY TIMERS 


e Radiographic Timers 
e Radiation Therapy Timers 
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HUGH H. YOUNG UROLOGICAL 
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...and it costs less than 


G-E Veri-O-Pake clings to gastric mucosa: 
thick mixes plainly outline esophageal walls; 
normal mixtures spread freely over gastric 
mucosa; and thin-mix enemas used in air-con- 
trast studies are outstanding in defining mu- 
cosal markings without hiding overlapping 
loops. Films are notably more definitive 

Veri-O-Pake also cuts the overall time re- 
quired for GI examinations one-third to one- 


half! Follow-up films that once tock 6 hours 
now can be made after just 3 or 4. 





. 


Better from every viewpoint 
Radiologists find Veri-O-Pake offers better im- 


ages to aid diagnoses; also, reduces time and 
effort required for fluoroscopy and film read- 
ing to a minimum. 





Technicians appreciate faster handling of 
barium cases, And fewer batches of Veri-O- 
Pake need be mixed, because a single all-day 
baich readied in the morning, remains in 
creamy smooth suspension hour after hour. 


Hospitals and patients benefit too . . . 


For hospitalis, time savings translate into 
added capacity -—— more examinations per day 
from the same facilities. Patient congestion in 
the X-Ray Department waiting room is visibly 
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comparable colloidals! 


reduced as a result of faster case handling. SPECIAL OFFER: This handy "QUICK- 

Ard patients — all find GI examinations MIX TESTER" is yours just for the 
faster... less fatiguing. Veri-O-Pake's smooth- asking. Slip it over any ordinary float- 
textured, slightly sweet quality effectively ing thermometer and you have a hy- 
eliminates the nausea and vomiting problem. oromere Ms laciutates. M UE 
No difficulties are experienced in evacuation TUI Aene y DYGpISSC DEC Ming PEINE 


Mes ae leti js en gravity of opaque mixtures! (Offer 
either after completion of examination. expires Sept. 1, 1962.) Write for your 


free TESTER to X-Ray Department, 
General Electric Company, Milwaukee 
1, Wisconsin, Room A-56. 
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See for yourself 


Veri-O-Pake costs far less than any other 
colloidal-like product! Order remarkable G-E 
Veri-O-Pake today from your General Electric 
X-ra¥ representative and see the difference, 
the convenience and savings, for yourself. 





PANAVISION FLUOROSCOPY WITH THE ALL-NEW 


The new MONTEREY table by 
Westinghouse lets you see be- 
hind anatomical structures . . . without mov- 
ing the patient. A unique fluoroscopic tube 
angulation system, PANAVISION, is respon- 
sible for this important advance in diagnostic 
capabilities e The handsome MONTEREY 
with PANAVISION is the most advanced 
radiographic-fluoroscopic table available 
anywhere. Smooth motor drive moves table 
quietly to all positions from 90 
degrees vertical to 90 degrees 
Trendelenberg. Backs up as it 
stands up to provide an additional 
30" of clear floor space. NASSAU 
side-loading spot-film device and 


MONTEREY 





full-length counterbalanced 
radiation shield are standard 
equipment. Moving table top is optional e 
PANAVISION provides 40 degrees of angled 
beam fluoroscopy along the long axis of the 
table. Continuous fluoroscopy with the tube 
moving permits looking behind anatomical 
structures with a volume or three-dimen- 
sional effect. Spot filming capabilities at any 
angle of the tube e For more information 
about MONTEREY and PANAVI- 
SION contact: Westinghouse 
Electric Corporation, X-Ray 
Division, 2519 Wilkens Ave., 
Baltimore 3, Md. e You can be 
sure . . . If it's Westinghouse. 
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PALATE AND PHARYNX: ROENTGENOGRAPHIC 
EVALUATION IN THE MANAGEMENT OF CLEFT 
PALATE AND RELATED DEFORMITIES* 


By WILLIAM C. OWSLEY, Jr, M.D. 


HOUSTON, TEXAS 





(^ SIDERABLE discussion has ap- 
peared in recent years, mostly in the 
British literature and in some Amer- 


concerning the value of roentgenologic 
evaluation as an aid in the management of 
cleft palate and related pharyngeal mal- 
formations. The subject has received little 
attention in radiological publications of the 
United States; hence this report. 


PURPOSE OF ROENTGENO- 
GRAPHIC EXAMINATIONS 


One of the main problems to be dealt 
with in treating cleft palate is correction of 
speech defects; a necessary condition for 
normal speech is intermittent closure be- 
tween the nasopharynx and oropharynx 
during phonation, allowing transient in- 
creases in oral breath pressure. Disturb- 
ances in this mechanism due to anatomic or 
physiologic factors produce nasal escape of 
air and the familiar articulation errors 
known together as “cleft palate speech.” 

Pharyngeal closure is effected primarily 
by upward and backward motion of the 
soft palate (velum), so that it approximates 


the posterior pharyngeal wall; the superior 
constrictor muscle of the pharynx produces 
side-to-side narrowing and probably slight 
forward advancement of the posterior 
pharyngeal wall in some individuals also, 
but these factors are relatively minor. Size 
and shape of the pharynx are of prime im- 
portance, since they determine the dis- 
tance through which the soft palate must 
move before closure can take place. 

Roentgenography can supply much 1n- 
formation, difficult to obtain by other 
means, regarding configuration and func- 
tion of both the soft palate and pharynx. 
It has a further advantage over direct or 
mirror inspection in that it can be done 
under physiologic conditions, during ac- 
tual speech. The latter point is particularly 
important in view of the fact that persons 
with “cleft palate speech” do not always 
use their full anatomic capabilities; an ana- 
tomic-physiologic correlation may be ob- 
tained roentgenographically, with the view 
toward planning surgery and directing 
speech training. 

The roentgenographic findings are used 
by the plastic surgeon or speech therapist 


* From the Department of Radiology, Hermann Hospital, Houston, Texas, 
i 52r * * 
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in several ways: (1) for initial evaluation of 
the anatomic defects or physiologic deh- 


and if so, the procedure indicated; (3) to 
check on operative results; (4) to deter- 
mine the need for speech therapy or sec- 
ondary operations; and (5) to determine 
the amount of physiologic improvement 
produced by speech therapy and predict 
the results of additional treatment. 


TECHNIQUE 


Several techniques have been de- 
scribed, 5.57.5154 ranging from single lat- 
eral views of the pharynx to sets of 9 or 10 
roentgenograms with fluoroscopy, laminag- 
raphy, and contrast media. After some ex- 
perimentation, we have settled on a basic 
routine of 3 lateral views of the pharynx, 
without contrast material. 

We have used both a vertical chest stand 
and a Franklin head unit, but prefer 
the latter. The patient is seated facing 
obliquely toward the film holder ot the 
head unit, with his face turned to the side 
and resting against the unit. The central 
ray is directed to a point about one inch an- 
terior to and one inch below the external 
auditory meatus, and a cone is used which 
will just cover an 8 X 10 inch cassette. Typ- 
ical exposure factors for children aged 1 to 
3 years are 65 kv., 100 ma. (small focal 
spot), 0.2 second, 36 inch tube-film dis- 
tance, standard film with screens and mov- 
ing grid; for uncooperative subjects we use 
200 ma. (large focal spot) and high speed 
film, cutting the time to 0.05 second. In 
adults and children over 6 vears of age, 
average factors are 59 kv., 100 ma. (small 
focal spot), o.5 second, 36 inch tube-film 
distance, and standard films with screens 
and moving grid. 

'The first film is made at rest, the second 
with the patient pronouncing the sustained 
sound “E-E-E,” and the third using the 
syllable *K-A-A." Exposure on the third 
film is timed to coincide as closely as pos- 
sible with the “K” portion of the sound. 
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Many of our patients have been young 
children; some of them who do not under- 
stand the instructions can be coaxed into 





ful roentgenograms can sometimes be ob- 
tained even in very young or unruly chil- 
dren if roentgenograms are made during 
crying and in a quiet interval. Crying pro- 
duces motion of the soft palate comparable 
to that during speech and will give an indi- 
cation of the size and pliability of the palate 
and pharynx, although the degree of mo- 
tion cannot be relied upon as necessarily 
representing the true state of affairs to be 
expected with phonation. 

It should be noted that “K” and "E" 
were chosen more or less arbitrarily as rep- 
resentative consonant and vowel sounds. 
Persons with palato-pharyngeal incompe- 
tence tend to nasalize vowels and to have 
errors in articulation when pronouncing 
various consonants. It has been shown that 
correlation between the degree of incompe- 
tence and the amount of speech intelligi- 
bility loss is greatest with so-called plosive 
consonants, which include B, D, G, K, P, 
and T, so that any of these sounds would 
probablv serve for test purposes. Our 
reason for using “K?” is that its pronuncia- 
tion is accomplished primarily by motion 
of the palate and posterior part of the 
tongue, in contrast to some of the other 
consonants which require action of the 
teeth, anterior tongue and lips. 

The routine views are sometimes sup- 
plemented by additional roentgenograms 
made while the patient speaks sounds that 
have been particularly troublesome to him, 
or as he blows through a small soda straw 
or whistle. The latter maneuver produces 
a higher oral breath pressure than ordinary 
phonation, and can give some indication 
as to whether observed palatal fixation 1s 
due to intrinsic fibrosis or extrinsic factors 
such as a damaged nerve supply. 

Only in rare cases has it been necessary 
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to use contrast material. We have occa- 
sionally had to resort to this method when 
the palate is distorted or thickened from 
previous surgery, when there is unusual 
adenoid hyperplasia destroying the air con- 
trast ordinarily present, or when the pa- 
tient has choanal atresia, Pierre-Robin syn- 
drome, or other congenital malformations 
affecting the pharyngeal area. We have 
found that iodized oil (lipiodol) tends to 
"make a mess" generally and is not at all 
satisfactory as a contrast medium in this 
application. Water-soluble 1odized media 
were also tried, but abandoned because of 
their bad taste plus some tendency to irri- 
tate the nasal mucosa. We now use a thin 
barium mixture with suspending agent 
added (micropaque). One or 2 cc. is placed 
in each nostril with the patient reclining. If 
he does not sneeze spontaneously he is 
asked to cough with the mouth closed in 
order to distribute the barium through the 
pharyngeal area. A small swallow of the 
same mixture is then given to coat the 
tongue, and roentgenograms are made as 
described above. 

Fluoroscopic observation of the palate 
has been carried out in a number of normal 
individuals and in persons with cleft pal- 
ates. This is very interesting to do but we 
feel that in routine cases it does not fur- 
nish enough additional information to war- 
rant the radiation exposure involved. We 
have not done cineradiography, but feel it 
would be more useful in speech research 
than as a routine diagnostic method. 

With the knowledge that in routine 
views we are looking at a curved structure 
projected on a flat film, we have made a few 
laminagrams in patients where speech was 
poor in spite of apparently normal pharyn- 
geal closure, in hopes of finding a source of 
nasal air escape along the posterolateral 
aspect of the palate. So far the results have 
not been promising, a plain submentover- 
tex projection being more informative. 

Determination of lateral dimensions of 
the pharynx can be easily made in adults or 
older children using a submentovertex pro- 
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jection of the skull. In young children, this 
view is difficult to obtain, and measure- 
ment can probably be better estimated by 
direct observation through the open mouth. 


NORMAL APPEARANCE 


At rest, the soft palate lies against the 
base of the tongue, hanging down in an 
oblique line or gentle curve from the pos- 
terior margin of the hard palate (Fig. 1, £ 
and B). Normal thickness is 0.5 to 1.0 cm., 
measured directly from the roentgenograms 
with no correction for the slight magnifica- 
tion present. While one obviously cannot 
be dogmatic about measurements of such a 
mobile structure, figures very far removed 
from the range above have indicated pa- 
thology in our experience. The normal rest- 
ing soft palate is usually rather uniform in 
thickness throughout, although it may 
taper to a sharp margin along the free edge. 
The lower margin may also terminate in a 
bulbous shape representing the uvula. 

The entire length of the soft palate 
ranges normally from 2.5 to 4.0 cm., meas- 
ured from the posterior nasal spine to the 
free edge. (The posterior nasal spine, repre- 
senting the most posterior part of the hard 
palate, is usually not visible on lateral views 
but its position can be estimated fairly ac- 
curately to lie at a level about half way be- 
tween the pterygoid hamulus and the back 
edge of the maxillary alveolar ridge, both of 
which are visible in most cases. This does 
not hold true in patients with bony clefts in 
the hard palate, as these individuals usually 
have no posterior nasal spines.) About 1.0 
to 1.5 cm. of soft palate length as measured 
above represents the uvula plus a free- 
hanging margin which usually serves no 
known purpose in speech, although it does 
tend to close off the oral cavity and direct 
air through the nose during respiration. 

During phonation, the palate moves up- 
ward and backward, touching or actually 
indenting the posterior pharyngeal wall. It 
usually develops a well-defined angulation 
of 70 to 100 degrees about the junction of 
its posterior and middle thirds; this angle 
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Fic. 1. Normal 19 year old female, during quiet respiration through the nose. Lateral roentgenogram (4) and 
line drawing (B) of the palate and pharynx, showing the position of these structures at rest. 


is produced by the sling-like lifting action 
of the levator veli palatini muscles and is 
called the levator eminence (Fig. 2, 4 and 
B). It is the apex of this angle which ordi- 
narily touches the pharyngeal wall to pro- 
duce closure. The point of contact lies 
slightly above the level of the arch of the 
atlas in adults, and higher in children. It 1s 
important to note this level, since it deter- 
mines the placement of a corrective pharyn- 
geal soft tissue bar in some surgical repair 
procedures. 

The anterior portion of the palate usually 
thins slightly during phonation, although 
the reverse may sometimes occur; the pos- 


terior portion may thicken, or flatten itselt 


against the pharyngeal wall. Over-all 
length does not change markedly. With 
normal neuromuscular activity and normal 
closure, the soft palate rises in line with or 
slightly above the level of the hard palate 
during speech, provided its motion is not 
obstructed by impingement on hyper- 
trophic adenoid tissue. Additional elevation 
is produced by blowing against the resist- 
ance of a soda straw or whistle. 

In studying the pharynx, its depth, 


width, and shape are the factors to be con- 
sidered. We have not found any meaning- 
ful wav to measure depth or shape because 
no consistent reference points are present 
which correlate directly with the clinical 
problems encountered. A subjective eval- 
uation seems best, taking into account the 
relative length and position of the soft 
palate, angle and height of the hard palate, 
degree of inclination of the posterior 
pharyngeal wall, and thickness of the pos- 
terior pharyngeal soft tissues. In this way, 
a fairly good estimate can be made of the 
size of the opening which must be blocked 
by the sott palate to close the nasopharynx. 

Pharyngeal width as measured on the 
submentovertex projection averages about 
4.5 cm. with a range of 3.5 to 6.5 cm. (Fig. 
3, A and B). Up to 1.5 cm. lateral narrow- 
ing takes place during phonaton although 
the amount is usually less than this. 

The presence and size of adenoid tissue 
should be noted, as this tissue sometimes 
makes the difference between air leakage 
and competent closure, and its removal in 
such cases would be a serious mistake (Fig. 
4, 4 and B). At times, in some patients, a 
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Fic. 2. Same patient as in Figure 1, saying “E-E-E.” Roentgenogram (7) and line drawing (B). Note the 
change in relationship between the soft palate, posterior pharyngeal wall, and tongue, as compared with 
the resting position. The levator eminence contacts the pharyngeal wall to close the pharyngeal isthmus. 


localized muscular protrusion develops on 
the lower posterior pharyngeal wall during 
phonation. This is known as Passavant’s 
ridge,” and has been supposed by some 
authors to take part in a pharvngeal 
sphincter mechanism. We do not feel that 
this is true in the normal individual be- 
cause (1) the nidge is seldom seen in normal 
subjects and (2) when present in our control 
cases it was always located too low to play 
any significant role in closure. It does un- 
questionably act as a secondary aid in an 
occasional patient with an abnormal palate 
and an unusually high or well-developed 
Passavant's ridge (Fig. 5). 

Motion of the tongue and position of the 
interior teeth, although not directly re- 
ated to pharyngeal closure, are important 
.n normal speech. We, therefore, note the 
degree of anterior motion of the base of the 
:ongue during phonation, and look for 
evidence of gross dental occlusion errors. 


PATHOLOGIC FINDINGS 


When a large, unrepaired, palatal cleft is 
oresent, the two halves of the palate re- 


tract laterally against the fauces and cause 
a hazv or unrecognizable shadow so that 
it appears on roentgenograms as though 
the soft palate were missing (Fig. 6). 
After repair of the cleft, the palate may 
have a normal appearance or may show 
varying degrees of shortening (Fig. 7). It 


may be thicker or thinner than normal 
(Fig. 8), and instead of a uniform thick- 


ness may show localized bulges or narrow 
spots, and more than the usual degree of 
tapering toward the free edge. Motion 
may be restricted, or ineffectual in type 
(Fig. 9); this can be due to fibrosis, 
damaged nerve supply, submucous muscu- 
lar detects, or lack of neuromuscular train- 
ing. If some elevation can be produced bv 
blowing on a straw or whistle, a cause of 
restricted motion other than fibrosis is sug- 
gested. If the palate is too short or moves 
insufficiently to contact the pharyngeal 


wall, measurement of the residual gap 
should be made for future reference. 


Articulation errors and noticeable nasal air 
escape may begin to appear when the gap 
reaches 1.5 to 2 mm. in size, and usually 
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lic. 3. Normal 32 year old female. Submentovertex roentgenogram of the skull (4) and corresponding line 
drawing (5) showing the outline of t e pharynx. Width is measure M between the arrows. The pharyngeal 
isthmus is the gap between the soft palate and posterior pharsngeal wall. In the normal mlividual It 


disappears with phonation. 





become severe as it increases bevond 5 mm. contact the pharyng eal wall, the cause of 
or SO. the difficultv can then be a erred toas 

It the soft palate seems to have a normal “congenital deep pharynx” (Fig. 10). Since 
length and moves well, but still fails to the pharvngeal wall slopes downward and 








Fic. 4. C7) Eleven year old girl, saying "EE palate repair at 2 years of age; secondary 


repair and push-ba ck operation at age 10. The soft palate i is 2 a di short, but contacts a large adenoid 
pad and closes the nasopharynx satisfactorily (arrow). Normal speech, (B) Same patient 3 years later. 
Tonsils and adenoids were removed in the interval, There M now ios of 6 mm. A cd the levator 
eminence and the pharyngeal wall (arrow). Articulation errors and 
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backward, closure difficulties can also be 
produced by low position of the hard palate 
or increased backward slope of the pharynx. 
The opposite situation exists in us 
Robin syndrome, where the hard palate 
quite high and may contact the ci 








wall at rest, obstructing the nasal airway 
(Fig. 11). Another ponies we have noted 


in a few patients is excessive slope of the 
hard palate, so that it [n almost parallel 
to the pharyngeal wall and remains quite a 
distance awav from it. 
Normal development of the levator 
eminence is abs 
excess fibrosis has developed, and in these 
es the entire soft palate simply swings 
ae on phonation as though it were 
a stiff structure attached to the hard palate 
by a hinge. Also, the location of the levator 
eminence may be too far forward so that 
much of the back part of the palate h angs 
down like a curtain and fails to serve any 
effective purpose (Fig. 8). In one of our 
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(arrow) 


Medium sized Passavant’s ridge ), 


Li 
somewhat higher than the usual location. White 


female, aged 33, saying “E-E-E.” This patient has 
had several operations on the palate and prolonged 
speech therapy. 
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hic. 6, Unrepaired palatal cleft in a 12 year old girl, 
during phonation. The soft palate is retracted 
against the fauces, and appears to be missing. 
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Fic. 7. Seventeen year old boy showing short palate, 
following primary repair of a cleft at age s. 
Closure defect of 8 mm. (arrows), with severe 
speech handicap. The patient subsequently had a 
push-back operation and speech therapy, with 
excellent results. 
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too Ls prs rd. Palatal thickness is only 5 mm. 
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f the hard palate 


obtained from the surface o 
or pharyngeal region (Fig. 12). Most of 
these operations are done as primary pro- 
cedures, along with repair of palatal 
clefts, although they may also be used as 





secondary operations if initial surgery has 

not been completely successful. Examples 

are the Dorrance’ push-back, and the 

Wardill® and Kilner’? V-Y operations; 

modifications of the latter are called three- 
ap or four-flap operations. 

2. Procedures which move the posterior 
pharyngeal wall anteriorly or place a soft 
tissue bar opposite the palate to facilitate 
closure. Some of these operations also 
produce side-to-side narrowing of the 











pharynx. They are generally referred to as 


* 


pharvngoplasties, and are accomplished 
by using pharyngeal wall flaps or by placing 


I ber. 








Fic. 12. Push-back operation, às modified by Cronin, 
Thirteen month old girl. The distance between the 
wire suture markers (arrows? shows the amount of 
palatal retroposition obtained at surgery (1.4 cm. 
in this case). Any decrease in this distance on 
follow-up roentgenograms will give an indication 
of scar tissue contraction. 
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implants of cartilage or plastic material 
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beneath the pharyngeal mucosa (Fig 
and £B). Example: 
Moore! pharvngoplasties. 

3. Combined procedures. Àn example is 
the "posterior pharyngeal flap" operation 
(Rosenthal), in which a superiorly or in- 
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feriorlv based posterior pharyngeal flap is 
left attached to the soft palate, pulling it 
backward mechanically, and narrowing the 
pharynx at the same time (Fig. 14). This 
is one of the commonly used secondary 
operations for correction of palatopharyn- 
geal incompetence. 

The hoped-for changes in roentgeno- 
graphic appearance after surgery can be 
deduced from the type of operation done, 
o it Is not necessary to dwell on post- 
operative findings, but a few remarks may 
in order. Roentgenographic follow-up 
examination should be delaved at least a 














Fic. 11, Pierre-Robin syndrome in a 6 day old infant. 
Note the high position of the hard palate and 
scanty nasal airway. The base of the 
against the base of the posterior pharyn 
also obstructing respiration, 
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Fic. 13. C4) Girl, aged 10. Had first and second stage cleft palate repi 
with incompetence (8 mm. gap) n severe speech de s 8. s l 
pharyngoplasty. Note the buige in the pharyngeal soft tis 
the air gap to 2 mm. Speech much improved. 
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confusion with postoperative edema; a 
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tween the two structures, if any. A change 
of the order of 1 cm. from preoperative 
findings would be considered a good result; 
gaps of up to 3 cm. or even more can some- 
times be closed by operation on both the 
palate and pharynx. 

One of the problems in push-back oper- 
ations has been loss of some of the palatal 
lengthening obtained at surgery, due to 
postoperative scar tissue contraction on the 
raw nasal surface of the palate. Cronin‘ has 
originated a surgical technique designed to 
prevent this, and has placed wire suture 
markers in the palate to allow contraction 
to be measured on postoperative roentgeno- 
grams (Fig. 12). Preliminary studies indi- 
cate that little or no palatal shortening 
occurs with his procedure. 

When a patient is undergoing speech 
therapy, repeated examinations at inter- 
vals of several months are very helpful in 
determining development of muscular con- 
trol. We have seen several cases in which 
normal speech has been obtained under 
therapy, accompanied by a change in 
roentgenographic findings from apparent 
paralysis of the palate and pharynx to 
normal motor activity. 


SUMMARY 


During the past six years, we have used 
roentgenography as an adjunct to clinical 
evaluation of the palate and pharyngeal 
region in cleft palate and related deformities. 
The method is described and normal find- 
ings outlined, along with some brief infor- 
mation on speech physiology, abnormal 
findings, and surgical corrective procedures. 

The examination is a simple one which 
requires no special equipment or tech- 
niques, and it can be very helpful in the 
diagnosis and management of cleft palate 
abnormalities. It is recommended in such 
cases, especially when surgery is contem- 
plated or speech therapy is in progress. 
214 Hermann Professional Building 
Houston 25, Texas 


I should like to express my thanks to Drs. 
Thomas D. Cronin and Raymond O. Brauer, 
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who referred most of the patients included in 
this study, and supplied information on surgical 
repair procedures and clinical progress. 


REFERENCES 


. Catnan, J. Diagnosis, prognosis, and treatment 
of “palato-pharyngeal incompetence,” with 
special reference to radiographic investiga- 
tions. Brit. Y. Plast. Surg., 1956, 8, 265—282. 

2. CALNAN, J. Modern views on Passavant's ridge. 
Brit. F. Plast. Surg., 1957, 70, 89-113. 

3. Cooper, H. K., and Hormann, E. A. Application 
of cinefluorography with image intensification 
in field of plastic surgery, dentistry and speech. 
Plast. © Reconstruct. Surg., 1955, IÓ, 135-137. 

4. Cronin, T. D. Method of preventing raw area 
on nasal surface of soft palate in push-back 
surgery. Plast. & Reconstruct. Surg., 1957, 20, 
474-484. 

ç. Dorrance, G. M. Lengthening soft palate in 
cleft palate operations. Ann. Surg. 1925, 
ó2, 208-211. l 

6. GREEN, R. I. Radiological appearances of soft 
palate with reference to treatment of cleft 
palate. 7. Fac. Radiologists, 1959, 40, 27—39. 

7. Hacerty, L., and Horrmeisrer, F. S. Velo- 
pharyngeal closure: an index of speech. Plast. 
€2 Reconstruct. Surg., 1954, 13, 290-298. 

8. Harrinaton, R. Study of mechanism of velo- 
pharyngeal closure. 7. Speech & Hearing Dis- 
orders, 1944, 9, 325-345. 

9. Hynes, W. Pharyngoplasty by muscle trans- 
plantation. Bri. J. Plast. Surg., 1950, 3, 
128-135. di 

10. Kitner, T. P. Cleft lip and palate repair tech- 
nique. St. Thomass Hosp. Rep., 1937, 2, 
127—140. 

11. Moore, F. T. New operation to cure naso- 
pharyngeal incompetence. Brit. F. Surg., 1960, 
47, 424-428. 

12. Passavant, G. Uber die Verschliessung des 
Schlundes beim Sprechen. Arch. path. Anat., 
1869, 46, I-31. 

13. Popvinec, S., and Marx, B. Tomographie du 
pharynx et du larynx et sa valeur clinique. 
Ann, oto-laryng., 1951, 68, 225—238. 

14. RANDALL, P., O'Hara, A. E., and Baxgs, F. P. 
Simplified x-ray technique for study of soft 
palate function in patients with poor speech. 
Plast. & Reconstruct. Surg., 1958, 27, 345—356. 

15. SUBTELNY, J. D., and SustELNY, J. D. Intelligi- 
bility and associated physiological factors of 
cleft palate speakers. F. Speech €9 Hearing 
Disorders, 1959, 2, 353-360. 

16. Warpitt, W. E. M. Technique of operation for 

cleft palate. Brit. F. Surg., 1937, 25, 117-1530. 


ped 


May, 1962 


CONTRAST LARYNGOGRAPHY IN THE EVALUATION 
OF LARYNGEAL NEOPLASMS* 


By JACOB I FABRIKANT, M.D., 
GABRIEL F. TUCKER, Jre, M.D., 


BALTIMORE, 


HE otolaryngologist establishes the 

nature and extent of a laryngeal lesion 
by indirect and direct laryngoscopy and by 
biopsy of suspicious areas. Certain situa- 
tions exist, however, which make accurate 
clinical classification of a lesion difficult, as 
in the case of bulky supraglottic and sub- 
glottic tumors which obscure adequate 
visualization of adjacent structures. Roent- 
genograms of the neck and frontal lamina- 
grams aid in describing normal and abnor- 
mal soft tissue densities, but these studies 
have the disadvantage of demonstrating 
poorly certain regions which are not situ- 
ated in the sagittal or coronal planes, as for 
example, tumors of the false vocal cords 
and laryngeal ventricles. 

Contrast lary ngography may prove of 
great value as an adjunctive diagnostic 
procedure for the evaluation of laryngeal 
cancers, and thereby aid the otolarvngolo- 
gist and radiotherapist properly in evaluat- 
ing each patient for therapy. It is expected 
that the use of contrast material to demon- 
strate the pathologic anatomy of the 
wei er ang hy pra nx me means = 


ae will d debe: WM M a) to 
accurately describe the position of neo- 
plasms in the intrinsic and extrinsic 
larvnx, (2) to determine the limits of the 
tumor mass and possible extent of spread 
to surr ounding structures, and (3) to 
evaluate Impaired function of the pharynx 
and larvngo-esophageal complex. 


HISTORY 


Although the earliest roentgenologic 
studies of the neck have been attributed to 


f GEORGE J. 
and ROBERT J. 


MARYLAND 


RICHARDS, Jr, M.D., 


DICKSON, M.D. 


* developed the technique of 
a examination of the hypo- 
pharynx and larynx by means of lateral 


soft tissue roentgenograms of the neck. 


This method has remained the fundamental 
technique for the evaluation of lesions 
arising in the larynx,!® 1419202532 and its 
value in the diagnosis and treatment of 
head and neck tumors has been described 
well by Baclesse,?? Coutard and Baclesse,’ 
Pendergr ass and Young,” gd and co- 


workers, ^? and others.192225.275,31 The de- 
velopment of laminagraphy E the 


examination of the soft tissues in the frontal 
plane*7.9533 and recently, Brauer? utilized 
laminagraphic studies of the larvnx follow- 
ing the introduction of radiopaque media, 
thereby obtaining further information in 
the roentgen diagnosis of tumors arising in 
the neck. 

Radiopaque visualization of the tracheo- 
bronchial tree was devised by Jackson,'® 
who in 1918 reported the use of intrabron- 
chial insufflation of bismuth subcarbonate 
through a bronchoscope for the localization 
ot foreign bodies. Iglauer” injected iodized 
oil to examine the larynx, trachea, and 
bronchial tree, but this method was not 
further developed until 1936, when Jack- 
son’? utilized liptodol for the contrast 
examination of the larynx and pharynx. 
With the synthesis of more satisfactory 
radiopaque media for uniform mucosal 
SOREIRE, various meno ol contrast laryn- 
Baclesse Borden a eae Saunas d 
Huét and Peri, Lecco e£ a7,* Lindgren,” 
Kelemen,? Mathev-Cornat,® and Wor- 
ning”! Powers ef 4/.?? reported in the Ameri- 


Scheier? in 1896, it was not until 1922 can literature a simple and reliable surface 
* From the Departments of Radiation Therapy and Otolaryngology, The Johns Hopkins Hospital, Baltimore, Maryland, 
"d at the PUN Conic tence Br FR ad is dani Baltimore, Maryland, March g- 1, 1961, 
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Fic. 1. Case 1. Lesion of the left true vocal cord. 


contrast technique for the roentgen exam- 
ination of the larynx and pharynx utilizing 
dionosil oily. A modification of this tech- 
nique has been the method applied and 
developed at The Johns Hopkins Hospital 
and made possible by the introduction of 
television image intensification fluoros- 
copy and simultaneous cinefluorography. 


MATERIALS AND METHODS 


Patients admitted to The Johns Hopkins 
Hospital with suspected tumors of the 
larynx are referred from the Division of 
Otolaryngology to the Department of 
Radiologv for diagnostic evaluation. The 
radiologic examination is divided into three 
stages; namely, (1) anteroposterior and 
lateral soft tissue roentgenographic and 
fluoroscopic studies of the neck, (2) frontal 
laminagraphy of the larynx, and (3) roent- 


genographic and fluoroscopic studies of the 


hvpopharynx and esophagus using barium 
sulfate or other opaque media. During the 
past vear, a contrast medium examination 
of the larynx and hypopharynx has be- 
come an integral studv in the evaluation of 


these patients. 


TECHNIQUE 


Emphasis 1s placed on proper anesthesia 
of the larynx since this is necessary for the 
introduction of adequate contrast material 
and satisfactory mucosal coating. Pre- 
medication consists of 0.4 mg. atropine sul- 
fate subcutaneously, and 100 mg. of seconal 
administered one hour before the examina- 
tion. 

Topical anesthesia (0.5 per cent ponto- 
caine) is sprayed into the oropharynx, 
hypopharynx, over the epiglottis, and 
finally into the larynx. A curved metal 
applicator with a cotton tip soaked in 
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pontocaine is introduced into each pyri- 
form sinus and held there for one minute. 
When the patient no longer reacts to in- 
strumentation, he is usually adequately 
anesthetized. 

The patient is positioned at the fluoro- 
scopic screen and is instructed not to 
cough, swallow, or talk during the examina- 
tion. The radiologist explains the procedure 
of quiet inspiration, phonation of "ee," the 
modified Valsalva maneuver, and the true 
Valsalva maneuver, and executes a trial 
run with the patient for each procedure. 

While the patient breathes quietly, a 
curved metal cannula is introduced into 
the oropharynx and 6 to 10 cc. of aqueous 
dionosil is dripped over the back of the 
tongue and distributed equally into the 
pyriform sinuses, the vallecula, and over 
the epiglottis. The examination is con- 
ducted with television image intensification 
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fluoroscopy and remote cinefluorography, 
utilizing high kilovoltage technique and 
rapid exposure or phototiming. Fluoro- 


scopic spot roentgenograms are taken inter- 
mittently with cinefluorographic studies. 


ILLUSTRATIVE CASES 


Case 1. (Fig. 1.) These laryngograms demon- 
strate the radiologic anatomy of the larynx and 
hvpopharynx in the anteroposterior projection. 
The patient, a seventy year old male, com- 
plained of hoarseness for a period of four years. 
On direct laryngoscopy, a hyperkeratotic lesion 
which extended the length of the left true vocal 
cord was observed, with no evidence of involve- 
ment of the anterior commissure. The false cord 
and arytenoid mass were reddened and edema- 
tous. Complete mobility of the true cord was 
evident. The laryngograms demonstrated only 
some swelling in the region of the left vestibular 
wall with broadening and elevation of the ary- 
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Fic. 3. Case ni. Right vocal cord paralysis due to involvement of the right recurrent laryngeal nerve. 


tenoid mass and sluggishness of the left false 
cord, 


Case 1. (Fig. 2.) In these lateral laryngo- 
graphic studies, quiet inspiration, phonation of 
"ee," the modified Valsalva maneuver, and the 
true Valsalva maneuver are depicted. The 
laryngeal triangle, że., the laryngeal surface of 
the epiglottis, the laryngeal ventricle, and the 
aryepiglottic folds, is readily identified in this 
projection, During phonation the epiglottis 
stands erect and the pharynx is widened. The 
cords are best seen during phonation and the 
Valsalva maneuver as are the pyriform sinuses. 


The anterior commissure can be evaluated only 
on this projection. 


Case ir. (Fig. 3.) This sixty-four vear old 
male complained of shortness of breath and of 
two occasions of hemoptysis three weeks prior 
to admission, An acute pneumonia was demon- 
strated in the left upper lobe which responded 
satisfactorily to antibiotic therapy and con- 


tive, and a bronchogram failed to reveal evi- 
dence of significant disease. At the conclusion 
of bronchography, laryngography was done in 
order to obtain a normal study. It was immedi- 
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Left recurrent laryngeal 


Pic. 4. Case iv, 
paralysis due to extension of bronchoge muc Ate 
cinoma. 


ne Et r v Dp 


ately noted that the right true vocal cord failed 
to retract on inspiration, and that the right 
false cord was Du sluggish. On phonation, the 
right true cord came to the midline, was some- 
what thickened, and the lars oe eal venue was 
larger than on the normal side. The appearance 
was that of vocal cord paralysis due to involve- 
ment of the ri Ed recurrent S Dae nerve, 


had et a [uns voice for a DE of months. 
He is presently being evaluated for a probable 
bron chogeni icn eoplasm. 


Case iv. (Fig. 4.) This fifty-two vear old 
male lost his voice abruptly June, 1960, 
which he attributed to laryngitis since he felt 
quite well otherwise. His voice returned within 
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a day, but he subsequently became inaudible 
for periods of one hour until September, 1960. 
At that time he could only whisper, and a roent- 
genogram reve: iled a large mass lesion in the 
left chest. On laryngoscopy, complete paralysis 
of the left true vocal cord was observed. Sub- 
sequent e confirmed the diagnosis of 
bronchogenic carcinoma. 

Laryngograms demonstrated the classic ap- 
pearance of left recurrent larvngeal nerve 
paralysis. Fixation of the left cord was noted at 
ali times, DT " lere wis evi s : an UN 
Dos o m Tue par p rs cor sid did not 
alter its position, while the normal cord was 
rounded and approximated the midline. Be- 
cause of the protecting shelf formed by the fixed 
cord. the subglottic mucosal surface on the 
affected side was not as readily coated as on the 
normal side. 

Case v, (Fig. 5.) This fifty-nine year old 
male had a historv of sore throat for six months 
and hoarseness for a period of three weeks prior 
to admission. On examination he had audible 
stridor and evidence of swelling on the right 
side of the neck. On laryngoscopy, the epiglottis 
was found to be twisted to the uh the pvri- 
form sinuses could not be satisfactorily seen, 
and Js glottis was obscured by a large, polv- 
pord, ragged growth. The lesion arose in the 
region of the left false cord, extended across the 
anterior commissure, and involved the right 
false cord as well. Along the right ventricular 
fold a large p dypoid growth was present. The 
left false cord and arytenoid were fixed, while 
only minimal mobility was noticed on the right. 

Larvngograms demonstrated the neoplasm to 
involve e the: entire vesti uU Dr to und — 
ds M as of as T ottic e E T he n 
form sinuses were compressed and distorted by 
the pressure of the mass, and motion during in- 
spiration was confined only to the right side. 
The subglottic arch was symmetrically nar- 
rowed in the anteroposte rior projection, but 
otherwise appeared free of invasive carcinoma. 


Case vr. (Fig. 6.) This seventy year old male 
complained of hoar SENESS with some vague pain 
around the throat for a period of eight weeks. 
On direct larvngoscopy the larynx appeared 
markedly reddened and edematous, with par- 
ticular swelling of the right false cord. Irregu- 
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| V. Carcinoma of the supraglottic region of the larynx. 
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Fic. 6. Case vi, Carcinoma of the right laryngeal ventric 
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larity was noted in the region of the right 
ventricle from which herniated a hard tumor 
mass. This apparently encroached upon the 
thickened ventricular fold above, but did not 
extend beyond the ventricle to the true vocal 
cord, although fixation. of the true cord was 
apparent. Biopsy revealed squamous cell carci- 
noma arising in the right laryngeal ventricle. 
Laryngograms demonstrated a thickened 
false cord on the right, an irregular double con- 
tour in the region of the right ventricle, and 
swelling of the arytenoid mass on the same side. 
The medial border of the adjacent pyriform 
sinus was flattened and irregular, presumably 


v 
rye 


due to extrinsic pressure by the mass. The 
laryngeal ventricle was fixed and tilted superi- 
orly, during both attempted phonation and 
Valsalva maneuvers. 
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Roentgen therapy was begun in September, 
1960, and a tumor dose of 6,000 r was delivered 
in six weeks. Larvngograms were obtained three 
months following the completion of therapy. 
These demonstrated mobility of both the true 
and the false vocal cords, only minimal asym- 
metry of the ventricular walls and aryepiglottic 
folds, and complete disappearance of a distort- 
ing mass. Only minimal fixation of the affected 


goscopy, no evidence of tumor was present. 


Case vir. (Fig. 7.) This twenty-one year old 
Coast Guard seaman had been hoarse since the 
age of thirteen. It was always assumed by the 
patient, his familv, and his physician that the 
youth had a naturally husky voice. He had no 
history of laryngitis, polyps, or discomfort as- 





Fic. 7. Case vi. Carcinoma of the glottic region of the larynx. 
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sociated with this hoarseness. Six months previ- 
ously he was unable to speak without conscious 
time revealed a hyperkeratotic lesion extending 
over the anterior two-thirds of both vocal cords 
and involving the anterior commissure. Multi- 
ple biopsies revealed squamous cell carcinoma 
limited to the surface of the cords, with only 
one area of questionable invasion. 

On laryngograms, only minimal irregularity 
of the true vocal cords was noted, However, 
partial loss of mobility was demonstrated by 
the inability to abduct completely the cords, 
particularly on the right, during inspiration. On 
phonation, the true cords were thickened, and 
did not approximate satisfactorily in the mid- 
line. The laryngeal ventricles were partially 
obliterated. During the Valsalva maneuver, the 
subglottic area appeared normal. On the lateral 
projection, the true vocal cords were moder- 
ately thickened. 


Case virt. (Fig. 8.) This sixty-two year old 
male noted the onset of sore throat and hoarse- 
ness in September, 1960.On direct laryngoscopy 
a hyperkeratotic lesion was identified on the 
left true vocal cord with chronic inflammation 
which involved both false cords. Multiple 
biopsies during the next four months finally 
confirmed the diagnosis of Grade 11 squamous 
cell carcinoma. 

Laryngograms performed just prior to radia- 
tion therapy revealed partial fixation of the left 
true vocal cord, irregularity of the surface of the 
laryngeal ventricle and of the left false cord. 
There was shortening and blunting of the in- 
ferior angle of the left pyriform sinus. Evidence 
of sluggishness of the true and false cords on the 
affected side was present on phonation (Fig. 8, 
upper). 

After three weeks of radiation therapy, fixa- 
tion of the affected side was less apparent. 
Mobility of the cords on inspiration and phona- 
tion was much improved and the angles of the 
pyriform sinuses were more symmetric (Fig. 8, 
lower). 


Case 1x. (Fig. 9.) This sixty-one year old 
male underwent a course of radiation therapy 
in 1957 for carcinoma of the right vocal cord. 
In June, 1959, a recurrent lesion was demon- 
strated, involving the right vocal cord with 
complete fixation. Laryngograms demonstrated 
immobility of the right true and false cords, 
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Fic. 8. Case vur. Carcinoma of the left true vocal 
cord prior to radiation therapy (upper) and after 
three weeks of radiation therapy (lower). 


fixation of the laryngeal ventricle, and a mass 
which extended submucosally and distorted the 
subglottic area and the adjacent hypopharyn- 
geal structures (Fig. 9, upper). 

A total laryngectomy was performed and re- 
vealed undifferentiated squamous cell carci- 
noma. At operation, the epiglottis and hyoid 
bone were preserved. 

Six months later, the patient complained of 
progressive dysphagia with pain in the upper 
cervical region, Barium studies of the hypo- 
pharynx revealed a prevertebral mass distorting 
and invading the upper esophagus, and which 
proved to be a post-cricoid recurrence of the 
tumor (Fig. 9, lower right). 


Case x. (Fig. 10.) This sixty-seven year old 
male had a history of progressive hoarseness of 
one year's duration. Five weeks prior to admis- 
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sion, an emergency tracheostomy was per- 


cord and poor mobility of the right vocal cord 
were noted. À fungating irregular mass which 
covered the internal surfaces of the cricoid 
region was identified posteriorly and on both 


could not be determined. 

Larvngograms readily demonstrated the posi- 
tion of the lesion, the involvement of adjacent 
structures, the distal extent of the subglottic 
extension, particularly along its anterior mar- 
gin, and the paratracheal location of the trache- 
ostomy tube in the soft tissues of the neck. 

The patient underwent a total laryngectomy 
and bilateral radical neck dissection for carci- 
noma of the larynx. Extensive metastatic dis- 
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ease was found involving the lymph nodes of 
the mediastinum, 


g. it.) This sixty-two year old 
female nored the progressive onset of stridorous 
breathing three months prior to admission. 
Direct and indirect laryngoscopy revealed the 
left vocal cord to be almost completely fixed in 
the paramedian position. There was a sub- 
glottic tumor on the left which was smooth and 
obstructed 75 per cent of the airway. 


Casp xi. C Pag; 


between the posterior arch of the cricoid carti- 
lage and the subglottic space. The mass caused 
sufficient. extrinsic pressure, or extended su- 
periorly, with resulting distortion and fixation 
of the intrinsic larynx on the left, elevation of 
the laryngeal ventricie, and broadening of the 





Fic. 9. Case 1x. Carcinoma of the right vocal cord (see text). 
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Contrast Larvngography 


Fic. 10. Case x. Subglottic extension of carcinoma of the glottic region cf the larynx. 


arytenoid eminence. The left pyriform sinus was 
widened and its inferior angle was blunted, 

Subsequent exploratory surgery demon- 
strated a primary adenocarcinoma which arose 
in the wall of the subglottic trachea. 


Case xu. (Fig. 12.) This sixty-nine year old 
male complained of a chronic cough for two 
years, and a persistent sore throat and hoarse- 
ness for three months prior to admission. Direct 
laryngoscopy revealed a large tumor mass in- 
volving the left pyriform sinus, with resulting 
distortion by extrinsic pressure of the vestibular 


walls and the false and the true cords on the 
left side. The glottic slit was narrowed, and 
although motion was demonstrated on the 
right, there was fixation of the left side of the 





intrinsic larynx. No evidence of subglottic ex- 
tension was noted. The pathologic diagnosis 
was squamous cell carcinoma. 

On the laryngogram, the extent of the lesion 
was evident. The left pyriform sinus was found 
to be obliterated by the tumor mass during quiet 
inspiration, and was only observed during the 
phonation maneuver. The irregular, distorted, 
and blurred medial wall of the hypopharynx 
defined the position and the lateral margin of 
the neoplasm. Involvement of the true and false 


cords with obliteration of the laryngeal ventri- 
cle on the left was due to extrinsic pressure with 
some extension by the tumor, as was the asym- 
metry of the subglottic arch. The patient was 
treated with a radical course of radiation 
therapy. 


Case xii. (Fig. 13.) One year following radi- 
ation therapy for carcinoma of the larynx, this 
sixty-six year old male had a recurrence in the 
right pyriform recess. This continued to pro- 
gress until December, 1660 when on larvngos- 
copy a friable and necrotic tumor was demon- 
strated which involved the entire right side of 
the supraglottic larynx and pyriform sinus. In 
addition, the mass now involved the epiglottis 
and the left pyriform recess. However, the vocal 
cords could not be seen clearlv, nor could the 
subglottic area be adequately assessed. 

Laryngograms revealed marked distortion of 
the structures of the hvpopharvnx and larynx, 
involvement of both pyriform sinuses, particu- 
larlv on the right, and loss of the vestibular 
landmarks. The epiglottis was rotated and fixed 
along the left aryepiglotzic fold. Mobility of the 
false and true cords on the right side was noted, 
but there was almost complete fixation of the 


glottis on the left. Extension of the tumor into 
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Although the recognized clinical methods 


remain the s tor diagnosis of laryngeal 
cancers, certain limitations may prevent 


n 


D» ot s ue (1) from determining 





the size and position of the tumor mass, 
and (2) from establishing the degree of 
extension and the clinical variety. Addi- 
tonal information mav be obtained from 


lateral soft-tissue roentgenograms of the 
neck and frontal laminagraphic studi 


des 
particularly when the lesion 
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de velops 
primarily in the sagittal and coronal planes. 
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It as b PURO however, that contrast 
larvngograplv hu demonstrated its enor- 
mous value as an Important adjunctive 





diagnostic procedure for the study and 
evaluation of the pathologic anatomy and 
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abnormal turction of the hvpopharynx and 
larvnx when cancers arise in these struc- 





This sate vet effective technique of 
roentgenovraphic visualization of the larynx 
should permis the use of contrast laryngog- 











aphy in a B with larvngeal disease 
with minimum risk. It is hoped that by the 
Mem d: practice of contrast laryngog- 


Bar 


ve diagnostic measure 
uation of the oat eae 
arvnx, a true perspec 
anatomy will be 


raphy as an edjuncti 
to the clinical eval 
with canc | 
tive of the 





stow 











pyriform sinus. 
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Fic. 13. Case xiu. Persistent carcinoma of the hypopharynx 
and larynx following radiation therapy (see text). 


derived. This information mav then be used 
to select, modify, and develop surgical and 
radiotherapeutic procedures to eradicate 
the disease and, subsequently, to evaluate 
the results of such treatment. 


SUMMARY AND CONCLUSIONS 


1. Contrast laryngography is performed 
as an adjunctive diagnostic procedure in 
the evaluation of the patient with cancer 


of the larynx. This examination provides 
certain additional information to the oto- 
larvyngologist and radiotherapist which may 
not be obtained with conventional clinical 
and radiologic methods. 

2. The technique of the procedure is 
described. It involves minimum risk, and 
may be carried out by the radiologist with 
the use of conventional fluoroscopic equip- 
ment. At The Johns Hopkins Hospital, 
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television image intensification fluoroscopy 
and cinefluorography have greatly en- 
hanced the value of the examination. 

3. Cases with various supraglottic, glot- 
tic, subglottic, and hvpopharvngeal car- 
cinomas are illustrated and discussed. The 
value of these studies to the surgeon and 
the radiotherapist is reviewed. 

4. The use of contrast material to 
demonstrate the pathologic anatomy of the 
larynx and hypopharynx permits the radiol- 
ogist (1) to accurately identify the position 
of neoplasms, (2) to determine the limits 
of the mass and possible extent of spread, 
and (3) to evaluate impaired function. 

g. Laryngography is recommended as a 
routine technique 
laryngeal cancers. It supplies information 
to the surgeon and radiotherapist and 
provides a sound basis for the use of exist- 
ig therapeutic procedures or for the de- 
velopment of new techniques for the eradi- 
cation of the disease. 


Jacob I. Fabrikant, M.D. 

Department of Physics 

The Institute of Cancer Research: 
Royal Cancer Hospital 

Belmont, Sutton 

Surrey, England 
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ANESTHESIA FOR BRONCHOGRAPHY UTILIZING 
INTERMITTENT POSITIVE PRESSURE 
BREATHING APPARATUS* 


By WILLIAM MOLNAR, M.D,, 


and JOHN A, PRIOR, M.D. 


COLUMBUS, OHIO 


BRONCHOGRAM of diagnostic qual- 
itv can be obtained only if the topical 
anesthesia i is satisfactory. The adequacy of 


tract, [e upper and lower, is therefore a 
major factor in diagnostic bronchographv. 
At the Ohio State University. Hospitals, 
bronchography is considered the most in- 
formative single diagnostic procedure, short 
of biopsv, in the differential diagnosis of the 
problematic pulmonary lesions found on 
routine chest roentgenograms.*!? Since the 
maximum information is expected from 
this verv helpful procedure, it is of utmost 
Importance to assure good topical anes- 


thesia in order to obtain bronchograms of 


highest quality. 

Although more than 400 bronchographic 
examinations are performed annually in 
this center helping us to gain extensive ex- 
perience with this procedure, the local 


anesthesia utilizing the usual method of 


spraying with an atomizer and swabbing 
with a pledget of gauze or cotton saturated 
with the anesthetic agent has remained a 
critical and often troublesome part of the 
examination. Anesthesia of the upper 
respiratory tract and the tracheobronchial 
system obtained by spraving of diferent 
anesthetic solutions is a tiresome, time- 
consuming procedure which requires special 
skill and experience in order to vield satis- 
factory results. It is distasteful to the pa- 
tient because of the frequent gagging and 
coughing precipitated by the repeated 
spraying and swabbing of the pharynx and 
piriform sinuses. It would appear that the 
gagging and coughing during the anesthesia 

Initiates a vicious cycle of easily precipi- 
tated, continued gagging and coughing 


throughout the examination. Consequently, 
the examination is performed many times 
under difficult conditions with inadequate 
anesthesia. The inevitable result is an un- 
satisfactory bronchogram, which naturally 
offers little or no help in the solution of the 
diagnostic problem. We believe that the 
above major factors, all connected with 
local anesthesia, prevent both patient ac- 
ceptance and a broader application. of 
bronchography as a precise and valuable 
diagnostic tool. We believe that any 
technique which will provide more uni- 
form anesthesia, down to and including 
even the small bronchi, will inevitably per- 
mit more complete visualization of the 
tracheobronchial svstem. 

The purpose of this paper is to call at- 
tention to a simple and effective way to ob- 
tain. more uniform anesthesia of the 
respiratory tract bv utilizing the nebulizer 
of an intermittent positive pressure breath- 


ing apparatus (LP.P.B.A ). 


METHODS AND MATERIALS 


The onlv premedication used was seco- 
barbital, usually 75 mg. intramuscularly, 
given 60 minutes before the administra- 
tion of the topical anesthesia, which can 
be accomplished equally well in the sitting 
or supine position (Fig. 1). Three cubic 
centimeters of a hydrochloride* 10 
per cent solution mrxed with propylene 
glycol and triton W. R., both 10 per cent 
by volume, are instilled into the nebulizer 
of a Bennett intermittent positive pressure 
breathing apparatus. The nebulizer breaks 


* Lidocaine hydrochloride 10 per cent solution (xylocaine) was 
generously supplied for this study by the Astra Pharmaceutical 
Products, Inc., Neponset Street, Worcester 6, Massachusetts, 


* From the Departments of Radiology and Medicine, University Hospital, Columbus, Ohio, 
Presented at the Sixty-second Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 26-29, 1961, 
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the solution into fine particles the majority 
of which are 2-$ u in size. 
these tiny droplets suspended in 100 per 


cent oxygen is inhaled under 4 cm. of 
water pressure. The patient 1s instructed to 
inhale slowly and deeply through the nose 


while occluding the tube with the tongue. 
Because of the small sized particles and the 
more than adequate oxygen supply during 
the procedure, the mist of the nebulized 
solution can be inhaled very comfortably 

in contrast to the g gagging ane coughing 
which is usually 2 

droplets from the atomizer as ee s 
the pharvnx. Only 12 minutes of continu- 
ous breathing of the nebulized anesthetic 
solution is required to achieve adequate 
and uniform topical anesthesia of the up- 
per respiratory tract, with no discomfort 
whatsoever to the patient during the pro- 
cedure. After the introduction of the 
catheter through the vocal cords, it is 
necessary to inject 6 to 8 cc. of 1 per cent 
lidocaine hydrochloride into the trachea, 
main stem bronchi and lobar branches. 


RESULTS 


demonstrates the 

236 patients, which group 
comprises all the examinations performed 
since February, 1961 when this study was 
initiated. In 214 patients the catheter could 


Figure 2 
anesthesia in 





HIG: 
mittent positive pressure breathing apparatus in 
anesthesia of the respiratory tract in the sitting 
position. The method can be readily adapted to the 
supine position. 


r. Photograph illustrating the use of the inter- 
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result of 
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RESULT OF ANESTHESIA WITH LP.P.B.A. 
IN 236 PATIENTS 





FAIR 


Fic. 2. Result of anesthesia with the use of the 
intermittent positive pressure breathing apparatus 
in 236 patients. 


be Introduced into the trachea without dif- 
heultv. In 18 others the vocal cords re- 
mained sensitive requiring the slow injec- 
tion of an additional 1 cc. of 1 per cent 
lidocaine solution through the catheter 
directed to the vocal cords before the cathe- 
ter could be advanced into the trachea. In 4 
instances anesthesia had to be prolonged 
bevond 12 minutes because of technical 
difficulties. No side reactions were en- 
countered which could be remotely related 
to this procedure. 


DISCUSSION 

According to studies of Landahl and his 
associates, nebulized particles larger than 
6 u in size fail to reach the alveolar ducts, 
being deposited on the pharyngeal, tracheal 
and bronchial mucosa bv inertial impac- 
tion and sedimentation? 5 The larger the 
size of the droplet, the more likely the early 
separation and deposition in the upper 
respiratory tract. Since the primary target 
of topical anesthesia for bronchography is 
the upper respiratory tract, the anesthesia 
of which requires larger than 6 u particles, 
it Is necessary to increase the size of the 
droplets by adding hygroscopic and surface- 
wetting agents to the anesthetic solution. 
Thev not only help to increase the size of 
the particles in the 100 per cent humidity 
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Fic. 3. Diagram illustrating the way in which the 
oe anesthetic agent is lost. More than ṣo 
per cent escapes during expiration. through the 
exhaust valve and at least 15 per cent of the total 
solution is exhaled through the nose. 


of the respiratory tract, but also reduce the 
surface tension of the tiny droplets, thus 
increasing the sedimentation and the for- 
mation of a coating laver of the anesthetic 


agent on the mucosa of the respiratory 
tract. 


The amount of mist nebulized during 
the period of expiration escapes freely 
through the rubber flutter valve into the 
air. Since the duration of exhalation is 
generallv longer than inspiration, it is safe 
to accept that less than 1.5 cc. of the 3.0 
cc. anesthetic solution is actually Due 
into the respiratory tract (Fig. 3). In our 
experience more than 15 per cent of the 
total amount of anesthetic solution nebu- 
lized will be exhaled through the nose. Ac- 


cording to Miller and associates,’ who 
first advocated aerosol anesthesia for the 


respiratory tract, the procedure results in 
absorption of about 15 per cent of the 
nebulized solution. Therefore only 1 cc. 
(and probably considerablv less) of the 
original 3 cc. of anesthetic solution can be 


William Molnar and John A. Prior 


May, 1962 


calculated as retained or absorbed in the 
respiratory svstem during the entire pro- 
cedure oe amounts to not more ove 100 
mum Re | 
inject an oper ba on ote I per cent 
lidocaine hydrochloride into the trachea, 
main stem bronchi and lobar branches after 
the introduction of the catheter through 
the vocal cords, the total amount of lido- 
caine hydrochloride retained in the respir- 
atory tract does not exceed 160 to 180 mg. 

The permissible intravenous dose of 
lidocaine hydrochloride is not more than 
200 to 300 mg. in an adult of average 
weight.^** According to the studies of 
Astrom and Persson! lidocaine ts absorbed 
very slowly from the bronchial mucosa, 
and a $ times greater dose can be used 
intratracheally than intravenously with 
safety (Table 1). The 


og 


se data indicate that 
the maximum retained amount of 160 to 
180 mg. which we have been using in this 
procedure is well below the permissible dose 
of this agent. 

The simplicity of this method should 
have considerable appeal to physician and 
patient alike. Special techniques, skills and 
instruments are not necessary. This tech- 
nique of providing surface anesthesia re- 
quires only a breif period of time, only 12 
minutes being necessary, and it creates a 
relatively uniform degree of anesthesia in 
nasal passages, pharynx, and larynx. After 
the catheter has been passed through the 
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RELATIVE TOXICITIES FOR THE DIFFERENT 
ROUTES OF ADMINISTRATION * 


pube EH EHE MM CE DR E TED C C MMC CE NR 


Route Tetracaine Cocaine Lidocaine 
Intravenous L.O 1.0 1.0 
Intratrachea! LO 1.8 Eid 
Intranasal AME duh 8.7 
Intravesical £2 250 40.0 
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* The relative Dis dose of tetracaine, cocaine, and lidocaine 
for the different routes of administration. (after Astrom and 
Persson!). All figures are related to the intravenous LDss dose 
which is accepted as a unit. It should be noted that the LDso 
dose of lidocaine intratracheally is 5.1 times greater than the 
intravenous dose, 
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vocal cords, an additional injection of more 
dilute anesthetic agent usually ensures 
thoroughly satisfactory anesthesia of the 
trachea, main stem bronchi, lobar and 
segmental branches. 

There are at least 4 major obstacles to 
the introduction of an anesthetic agent into 
the respiratory tract which are of course 
the major defensive mechanisms of this 
system against any foreign body or mate- 
rial. They are: (1) swallowing reflex, (2) 
gag reflex, (3) cough reflex, and (4) the 
angulation between the mouth and the 
pharynx along with the contractions of the 
glottis. In apprehensive and disturbed pa- 
tients these protective mechanisms seem to 
be even more sensitive and difficult to 
overcome. Consequently, one of the great 
advantages of this technique is the absence 
of discomfort and the freedom from gagging 
and coughing which often seems to carry 
over into the examination itself, making it 
less effective as a diagnostic procedure and 
at times completely unsatisfactory. The 
fact that we were able to pass the catheter 
without difficulty through the vocal cords 
in 214 patients out of 236 examinations is 
indicative of the high degree of effective- 
ness of this technique. Additional anes- 
thesia applied directly to the vocal cords 
was required in only 18 patients. We would 
like to emphasize the safety of this tech- 
nique in that we have not encountered any 
side reactions in 236 examinations. 


CONCLUSIONS 


In our experience, the administration of 
a topical anesthetic agent with the inter- 
mittent positive pressure apparatus is safe, 
time-saving, provides a more uniform, ade- 
quate anesthesia without causing discom- 
fort to the patient and permits broncho- 
graphic examinations of the highest diag- 
nostic quality. 


William Molnar, M.D. 
University Hospital 
Department of Radiology 
410 W, roth Avenue 
Columbus 10, Ohio 
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ADDENDUM 


Following the presentation of this dis- 
cussion at the Annual Meeting, this tech- 
nique has been utilized in an additional 
223 examinations with similar good results 
and without any complication. 


We wish to express our thanks to Mrs. Kath- 
ryn Heinzerling, R.N., and Miss Maxine Duer, 
R.T., for their valuable assistance in this 
project. 
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SS OF INJECTION OUTSIDE THE 
By S. D. ZUCHERMAN, MD., and GEORGE 


TRACHEA 
JACOBSON, M.D. 


LOS ANGELES, CALIFORNIA 


HE transtracheal method has become 
an increasingly. popular technique for 
bronchography in the past few vears. In 
view of the ease with which opaque mate- 


rial can be introduced into the tracheo- 
bronchial tree and the lack of serious 


anesthesia reactions, this method is con- 
sidered to be the most satisfactory by 
many authors. 

Extravasation of dionosil (either oily or 
aqueous) into the peritracheal tissues has 
been mentioned by Beck and Hobbs! and 
was not considered to be significant. This 
is the only previous mention of injection 
outside the trachea that we could find in 
the radiologic literature. 

The following is a summary of 7 cases 
in which the symptoms produced by the 
extravasation were serious enough to 
lengthen the patient’s hospital stay and to 
cause considerable anxiety for the attend- 
ing physicians. 


REPORT OF CASES 


Case 1. A fifty-five year old male entered the 
hospital on February 3, 1960 with symptoms of 
fever, cough and dyspnea. Physical examination 
revealed rales at both lung bases and elevated 
temperature. On the following day bilateral 
bronchography was attempted utilizing the 
intranasal catheter method. This procedure 
was unsatisfactory due to the patient’s gag 
reflex, 

On February 5, 1960 bronchography was per- 
formed using the transtracheal route. Following 
the injection of xvlocaine, a No. 17 gauge 
needle was inserted into the trachea and to cc. 
of aqueous dionosil was injected. Broncho- 
grams were immediately obtained and revealed 
poor filling of the bronchi. Contrast material 
was noted in the soft tissues at the injection site 
anterior to the thyroid cartilage. 

During the next twelve hours the patient 
developed marked redness and tenderness at the 
injection site. There were no other findings re- 


* From the Department of Radiology, University of Southern C 


lated P the extravasation of the contrast ma- 
terial. The neck tenderness and redness per- 
sisted "i approximately seven days and the 
patient recovered uneventfully, 

On February 16, 1960 bronchography was 
performed via the cricothvroid route without 
dificulty. Phere was excellent filling of the 
bronchial tree and subsequent bronchograms 
revealed cvlindrical bronchiectasis of the left 
lower lobe bronchi. 


Case H. The patient was a forty-six year old 
obese white male who had been complaining of 
cough and productive sputum for several years. 


On May 23, 1957 bronchography was per- 
formed. 
After preliminary anesthesia, the trans- 


tracheal needle was inserted. It was noted by 
fluoroscopy that some of the contrast medium 
had extravasated into the neck, probably about 
8 ce.) however, examination was continued and 
a Oeo. visualization of all major divisions 
of the tracheobronchial tree was obtained. The 
examination showed no abnormality in the 
bronchial structure. 

Immediately after examination, the patient 
complained of some pain 1n the neck and dvs- 
phagia, but he was allowed to go home. On the 
next day, the patient was admitted to the hospi- 

tal complaining of "choking" and pain in the 
chest. No elevation of temperature was noted. 
There was some dyspnea. The patient staved 
in the hospital about twelve days, during which 
time there was a gradual systematic improve- 
ment. He was treated with antibiotics, cortisone 
and supportive therapy. Roentgenog: grams of the 
chest showed opaque medium in the upper 
thoracic and lower cervical region. 

After discharge from the hospital, there was 
still some complaint of swelling in the lower 
neck and pain. Roentgenograms taken on June 
25, 1957, approximately one month after the 
bronchographic examination, showed about 95 


oer cent absorption of the oily dionosil. B 
p ) 
July, 1957 the patient was well and a roentgen 


study obtained on August 2, 1957 showed com- 
plete absorption of the dionosil. 
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Case rrr. A two and one-half year old female 
child was referred to the x-ray department for 
bronchography. She wa s being studied because 
of repeated pneumonitis and recently had been 
bronchoscoped. Rather than subj ject the child 
to a second anesthesia, the transtracheal 
method was attempted, but she would not co- 
operate and a bronchogram was not obtained. 
About 4 cc. of oily dionosil was injected into the 
peritracheal tissues (Fig. 1). 
The following dav there was a temperature 
rise to 101.5^ P neck rigiditv and swelling. The 


child was severely ill for approximately one 
week and then gradually improved. Serial 
roentgenograms showed dionosil in the soft 


tissues of the neck and in the upper thorax in 
gradually decreasing amounts. After about six 
weeks the material had been completely ab- 
sorbed as seen on roentgenograms. 


Case 1v. The patient was a thirty vear old 
white female with a history of hemoptysis. On 
June 2, 1960 bronchoscopy was done without 
significant findings except slight redness of the 


Fic. 1. Case ui. Dionosil (about 4 cc.) in the fascial 
planes of the neck four days after injection. 


| Bronchography 








3 cc.) in the neck 


Fic. 2. Case rv. Dionosil (about 
to the left of the trachea. 


*. 


right upper lobe bronchus. On June 7, 1960 
transtracheal bronchography was performed 


under fluoroscopic control. About 3 ce. of the 
contrast medium was extravasated (Fig. 2) fol- 

lowing the filling of a normal right bronchial 
tree. The examination was immediately dis- 
continued. The following day there was marked 
tenderness in the neck with redness and swelling. 
The symptoms gradually subs idad after four to 
five days. The patient refused to have the left 
side of the bronchial tree filled at a later date. 


Case v. A forty-three year old white female 
was admitted to the hospital and on March 15, 
1960 transtracheal bronchography was at- 


tempted. Most of the dionosil (estimated 8-10 
cc.) was injected outside the trachea. Roent. 


taken following the procedure 
'asation of the material well down 
The patient was 
and was re- 


genograms 

showed extra 
in the anterior mediastinum. 
discharged the following day 


admitted on March 17, 1960 with a temperature 
of 100.5? F. and marked soreness and swelling 
in due neck. Considerable dyspnea and chest 


pain were also present. On March 18, 1960 an 
electrocardiogram showed T wave inversion in 
all leads. A repeat electrocardiogram on March 
19, 1960 showed further changes consistent with 
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lic. 3. Case v. C7) Anteroposterior and (B) lateral projections showing extravasated dionosil persisting 
ten weeks after the peritracheal injection of 8-10 ec. of the medium. Notice how far down the mediastinum 


the material penetrated. 


pericarditis. The marked pain in the neck and 
chest persisted for two weeks. Therapy con- 
sisted of antibiotics, cortisone and general sup- 
portive care. 

The patient was finally discharged on April 1, 
1960 relatively asymptomatic, but roentgen 
evidence of the extravasated medium persisted 
for some time (Fig. 3, Æ and B). 








Case vi. The patient was a fifty-four vear old 
white female who had had a thoracoplasty for 
tuberculosis in 1952. She was hospitalized be- 
cause of hemoptysis. On August 11, 1959 
bronchography was performed by the trans- 
tracheal route. During the procedure, 34 cc. of 
oily dionosil was extravasated at the puncture 
site anteriorly in the region of the thyroid 
isthmus. 

The following dav there was pain in the neck, 
swelling , fever and chills. The temperature was 
101? F, She was treated with salicylates, par- 
enzyme, antibiotics and varidase buccal. On 
August 17, she was considerably improved and 
afebrile; the neck was less swollen and less 


tender. The thvroid gland was definitely palpa- 
ble and enlarged and remained so for approxi- 
mately one month following the bronchographic 
procedure. 

The acute symptoms in this case lasted six to 
seven days and, for the main part, were due to 


a thyroiditis, 


Case vit. A forty-seven vear old white male 
was sent to the radiology department for 
bronchographs because of hemoptysis. During 
the transtracleal instillation, about 6 cc. of 
dionosil was miected outside the trachea (Fig. 4, 
dand B). The patient was put on large prophy- 
lactic doses of ACTH. Severe pain, redness and 
swelling occurred in the neck approximately 
forty-eight hours following the procedure. 

These symptoms lasted six to seven days be- 
fore gradual alleviation, The patient did not 
have to be hospitalized, 


DISCUSSION 
Since we hzve noticed significant clinical 


ed s 
reaction in practically every case where 
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Fic. 4. Case vir. C7 and B) Dionosil (about 6 cc.) anterior to the trachea following the injection. 


dionosil was injected inadvertently outside 
the trachea, it was felt that these cases 
should be reported. As stated above, Beck 
and Hobbs! mentioned 1 case of soft tis- 
sue infiltration without serious consequence. 

Aside from the general supportive meas- 
ures for pain relief (hot compresses, etc.), 
we believe that ordinary doses of cortisone 
or ACTH for a few days following the soft 
tissue infiltration are helpful. 

It is felt that transtracheal bronchog- 
‘raphy is unwise in children because of 
their small trachea and lack of cooperation. 


CONCLUSIONS 


I. Seven cases of peritracheal dionosil 
extravasation are reported. The symptoms 
produced varied directly with the amount 
of material outside the trachea. Cellulitis, 
thyroiditis, mediastinitis and pericarditis 


may be produced. One case (Case v) showed 
symptoms and changes of all these entities. 

2. Since larger extravasations cause more 
symptoms, fluoroscopic control is sug- 
gested during the transtracheal injection. 
A polyethylene tube attached to the syringe 
will help avoid motion of the needle during 
the procedure. 


S. D. Zucherman, M.D. 
1200 North State Street 
Los Angeles 53, California 
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TRACHEAL COLLAPSE IN POLYCHONDRITIS 


By JOHN W. HORNS, M.D., and BERNARD J. O'LOUGHLIN, M.D., Pa.D. 


LOS ANGELES, CALIFORNIA 


ITHIN the past vear there have 

been 2 patients who have been hos- 
pitalized at the University of California 
Los Angeles Medical Center with a gen- 
eralized degenerative and inflammatory 
disease of cartilage. Both patients died of 
respiratory obstruction due to collapse of 
the tracheal cartilages. Roentgenograms 
had demonstrated the tracheal narrowing 
in each patient. 

Pearson, Kline, and Newcomer? of UCLA 
reviewed this disease in 1960 under the 
title “Relapsing Polvchondritis.” They 
located 10 previous cases in the world 
literature and added 2 more. One of their 
cases has died since their report and is in- 
cluded here. Bean ef a/ also have written 
a recent article on this disease titled 
"Chronic Atrophic Polychondritis." 

The disease presents clinically with recur- 
rent episodes of inflammation of various 
cartilaginous structures. There is eventual 
destruction and collapse of the cartilages 
leading to functional difficulties. The tra- 
chea, larynx, nose, and external ears are 
most commonly affected. The epiglottic, 
bronchial, articular, and  costochondral 
cartilages have been involved in some pa- 
tients. Íritis, episcleritis and deafness due 
to inner ear disease have been reported in 
conjunction with this condition. 


REPORT OF CASES 


Case 1.* In January of 1958 this patient was 
twenty-nine vearsold and wasthreeand one-half 
months pregnant. She developed acute pain, 
redness, and swelling of both external ears, 
vertigo and deafness, and episcleritis of the left 
eye. These symptoms responded well to adrenal 
steroids except for the deafness, which persisted. 
In July, 1958 a normal full-term infant was 
delivered. 

Steroid therapy was maintained. Steroid dos- 
age was reduced or discontinued several times 


*Clhis is Case u of Pearson ef aZ? 





and each time her ears became inflamed. The 
external ears eventually became soft and flabby, 
and the auditory canals became stenotic. She 
also had a chronic cough and episodes of hoarse- 
ness, dyspnea, and tenderness over the trachea 
and costochondral cartilages. 

In July, 15650 she was hospitalized with pneu- 
monia, After treatment with penicillin roent- 
gen studies demonstrated clearing of the pneu- 
monia. Despite this, she became more dyspneic 
and a trachectomy was performed. She suffered 
a temporary cardiac arrest during the operation 
and died two davs later. 

Pathologic Findings. Biopsy of the ear carti- 
lage on May 4, 1959 showed normal cartilage 
cells with degeneration of the matrix which had 


Fic, 1. Case i. Laminagram of the trachea and larynx 
demonstrating narrowing of the upper trachea. 
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Frc. 2. Case 1r. (4) Plain chest roentgenogram and (B) laminagram demonstrating tracheal narrowing. 


lost its normal basophilia and was eosinophilic 
and opaque. The margins were invaded by 
fibroblasts, blood vessels, and inflammatory 
cells. 

Autopsy findings included narrowing of the 
glottic opening, thickening of the epiglottis and 
aryepiglottic folds, and narrowing of the 
trachea. The cartilaginous rings had dis- 
appeared in a portion of the trachea making the 
structure soft and collapsible. There was pul- 
monary edema, atelectasis and bronchopneu- 
monta. 

Microscopic examination of sections from the 
trachea showed a loss of normal cartilaginous 
architecture. The tracheal rings were thin and 
fragmented, and the basophilic matrix had been 
replaced by acidophilic material. There were 
numerous areas of chronic inflammatory infil- 
tration and fibroblastic reaction. Similar but 
less marked changes were seen in the cartilages 
of the epiglottis, larynx and bronchi. There 
were minimal changes in the costochondral 
cartilages consisting of fibrillation and cleft 
formation. 

Roentgen Findings. 
laminagraphy of the 


Roentgenography and 
trachea in July, 1960 


(Fig. 1) demonstrated narrowing of the upper 
segment of the trachea. 

Case rr. This fifty-nine year old white, mar- 
ried female began having episodes of wheezing, 
dyspnea, and cough in May, tg60, which were 
felt to be asthmatic attacks and were treated 
as such. In October, 1960 she was hospitalized 
for "status asthmaticus.” Bronchoscopy, how- 
ever, revealed tracheal stenosis. Following this 
episode, she was constantly short of breath and 
had an inspiratory stridor. Despite treatment 
with steroids, her respiratory difficulties became 
progressively worse. Pulmonary function tests 
demonstrated severe obstruction to ventilation. 
Tracheotomy was performed on February 21, 
1961. Despite this, she died soon afterwards. 

Of interest in her history was a saddle nose de- 
formity which had appeared following trauma. 
She had experienced arthritic pains in her back 
and extremities for twenty years. 

Pathologic Findings. Tracheal biopsy on Feb- 
ruary 7, 1961 showed thick, fibrous tissues 
around the trachea with degeneration of the 
cartilaginous rings. 

At autopsy the trachea and major bronchi 


846 


showed concentric narrowing throughout. The 
structures had lost their resilience and the 
cartilaginous rings were small and flaccid. The 
lungs were emphysematous and the small 
bronchi were filled with mucus. The cartilag- 
inous rings of the trachea and bronchi were 
acidophilic and showed marked degeneration. 
There was dense fibrous tissue surrounding the 
trachea and bronchi with foci of inflammation 
in the cartilage. The cartilages of the larynx and 
nasal septum showed similar degenerative and 
inflammatory changes. The costal cartilages 
were also mildly involved by an inflammatory 
chondrolysis. Cartilage from the ear, epiglottis, 
and knee was normal. 

Roentgen Findings. Plain roentgenography 
and laminagraphy on January 31, 1961 (Fig. 2, 
4 and B) demonstrated marked narrowing of 
the entire trachea and the larger bronchi. 


COMMENT 


A third case of polychondritis (Case 1 of 
Pearson e£ a/?) also has been seen at the 
UCLA Outpatient Clinic, but it has pre- 
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sented no demonstrable involvement of the 
trachea or larynx. Although there have 
only been 13 reported cases of this disease, 
the fact that 3 of them have been seen 
recently at UCLA suggests that the dis- 
ease is oftem undiagnosed or unreported. 

Radiologsts should be aware that poly- 
chondritis may cause collapse of the respir- 
atory cartilages ane difficulties with breath- 
ing. In both of our hospitalized cases, the 
tracheal narrowing was visible on the 
plain chest roentgenograms. 


Bernard J. O'Loughlin, M.D., Ph.D. 
University of California Medical Center 
Department of Radiolczgy 

Los Angeles 24, California 
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GRANULOMATOUS LUNG REACTION FOLLOWING 
REPEAT BRONCHOGRAPHY WITH 
PROPYLIODONE* 


By GILBERT H. FRIEDELL, M.D., SEYMOUR A. KAUFMAN, M.D., 
EUGENE G. LAFORET, M.D., and JOHN W. STRIEDER, M.D. 


BOSTON, MASSACHUSETTS 


dq BE development of a granulomatous 
reaction in the lungs after bronchog- 
raphy is a very infrequent occurrence. 
Nevertheless, during the past several years 
a few cases with iatrogenic lesions of this 
type following the instillation of various 
oily or aqueous contrast media have been 
reported. 

With the oily substances, the oil itself is 
apparently responsible for the “foreign 
body" type of response. Indeed, Fischer’ 
maintains that retention of oil in the lung 
parenchyma for more than ninety days will 
consistently be followed by granuloma for- 
mation. With the aqueous contrast agents, 
Dunbar ef a/.* have recently pointed out 
that depending on which agent is used the 
retention of either the radiopaque material 
itself, e.g., barium sulfate, or some com- 
ponent in the vehicle, as high concentra- 
tions of carboxymethylcellulose, has in the 
past been held responsible for granulo- 
matous reactions. Consequently, one of the 
desiderata of a good bronchographic con- 
trast medium is that it be rapidly and com- 
pletely eliminated from the body. Two of 
the media in current use which meet this 
requirement and are also relatively free of 
undesirable side effects are a 60 per cent 
suspension of propyliodone in peanut oil 
(dionosil oily) and a 50 per cent aqueous 
suspension of the same product (dionosil).* 
The vehicle in the aqueous preparation con- 
tains carboxymethylcellulose, which im- 
parts the desired degree of viscosity to the 
suspension, and also small amounts of 
sodium citrate, sodium chloride, poly- 
ethylene glycol, 600 mono-oleate, and 
benzyl alcohol. 


* Both Dionasil Oily and Dionosil are products of Glaxo Labo- 
ratories Ltd. 


With regard to the first of these 2 media, 
Holden and Cowdell® have reported that 
over a five year period they found no late 
clinical reactions to dionosi oily and no 
demonstrable damage of tissues removed at 
surgery. Similarly, there have been no re- 
ports of late clinical reaction or tissue 
damage after the use of the aqueous prepa- 
ration. 

Recently, however, a case was seen in 
which a pronounced granulomatous reac- 
tion followed the second of 2 bronchogra- 
phies with propyliodone. Dionosil (aque- 
ous) was used for the first bronchography 
and dionosil oily for the second. : 


REPORT OF A CASE - 


The patient (M.M.H. #3999978) was a forty- 
nine year old white woman who was first ad- 
mitted to the Massachusetts Memorial Hospi- 
tals on January 19, 1959 with a twenty-four 
hour history of severe hemoptysis. For ten years 
prior to admission she had had frequent upper 
respiratory infections, including bouts of pneu- 
monia, but coughing had never been a promi- 
nent symptom. There had been one episode of 
hemoptysis six years previously. No history of 
allergy or exposure to tuberculosis was elicited. 
Physical examination was essentially negative. 
A first strength purified protein derivative 
tuberculin skin test was negative. Repeated 
cultures and guinea pig inoculations of sputum 
and gastric washings were negative for acid fast 
bacilli, as were numerous sputum smears. Rou- 
tine chest roentgenograms were normal. The 
patient was bronchoscoped shortly after ad- 
mission and brisk bleeding from the left upper 
lobe orifice was noted. The bleeding subsided 
spontaneously within a few hours, and three 
days after admission a bronchogram (Fig. 1) 
was made following instillation of 20 cc. of 
dionosil (aqueous). The roentgenologic diag- 
nosis was minimal bronchiectasis of the lingula. 


* From the Departments of Pathology, Radiology, and Thoracic Surgery, Massachusetts Memorial Hospitals, Boston, Massachusetts, 
947 





Fis, 


dionosil (aqueous). There is minimal dilatation 


of bronchi in the lingula, 


Bleeding did not recur and the patient was dis- 
charged seven davs after admission. 

Two months later on March 16, 1969 the 
patient returned to the hospital after another 
episode of hemoptysis. Routine chest roent- 
genograms and laminagrams (Fig. 2) were con- 


Fic. 2. Laminagram, two months after the first 
bronchogram, showing no abnormality. 
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sidered within normal limits. No residual radi- 


opaque medium was seen, The bleeding per- 
sisted and on the day after admission a left ex- 
ploratory thoracotomy was performed. 

At operation, numerous fibrous adhesions 
were noted between the visceral and parietal 
pleura, particularly over the lingula and be- 
tween the lower lobe and the diaphragm. The 
lingula was collapsed, firm and “rubbery,” but 
the remainder of the eft lung appeared nega- 
tive excepr for the adhesions. Lingulectomy was 
performed. The postoperative course was un- 
eventful and the patieat was discharged on the 
twelfth postoperative day. 

Pathologic examination revealed slight to 
moderate bronchiectasis, chronic pneumonitis 
with focal fibrosis, slig ght to moderate conges- 
tion, and small areas cf 


f atale . There was 
no granulomatous infle 


mmation, 
pron nately eigh: months after lingulec- 
the patient was again hospitalized 
ay mie: 4, 1959) because of another episode 
of hemoptysis, during which she coughed up 


about 3 t: Rig penal 





Cfasls 


i - of bright red blood. A 
routine ae roentgenogram was negative 
(Fig. 3). The next day bronc chography was re- 
cee bur this time dionosil oily was em. 








lic. 3. Poste roanterior caest roentgenogram eight 
months after the initial bronchogram and one day 
before the second bronchogram shows a density 
in the second left anterior interspace which was 
beheved due to pleural thickening; 5 otherwise, 
the roentgenogram is negative. 
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ployed. Changes suggesting cystic and saccular 
bronchiectasis of the left lower lobe were visual- 
ized on the bronchograms. Hemoptysis did not 
recur and there was no change in the patient's 
symptoms or physical findings after bronchog- 
raphy. Four davs later, a left lower lobectomy 
was performed. 

At operation there was pleural symphysis and 
the left upper and lower lobes were mobilized 
only after a tedious and bloody dissection. On 
palpation, the lower lobe was markedly nodular, 
somewhat suggestive of tuberculosis, and small, 
apparently bronchiectatic, pockets of pus were 
encountered between the lower lobe and the 
diaphragm. Smears and cultures of this material 
were negative for acid fast bacilli. 

Gross pathologic examination of the opera- 
tive specimen revealed the irregularly thickened 


Fic. 4. Marked granulomatous inflammation around 
a terminal bronchiole. Note the Langhans type 
giant cells in the lower part of the photomicro- 
graph. Hematoxylin and eosin (X165). 


Lung Reaction following Bronchography 








Fic. «. Higher magnification of the area seen at the 
lower left in Figure r. The bronchiolar lumen is 


occluded by Ivmphocytes and macrophages. 


Hematoxylin and eosin (X 300). 


pleural surface, a slight to moderate degree of 
bronchiectasis, and numerous firm nodules up 
to 1 em. in diameter with pale cut surfaces and 
somewhat irregular outlines. Microscopically, 
the most striking finding was the presence of 
granulomatous inflammation adjacent to ter- 
minal bronchioles (Fig. 4 and 5). The latter 
were often compressed or occluded by granu- 
lomata composed of macrophages or epithelioid 
cells and numerous giant cells of both the 
Langhans and foreign body types. For the most 
part the cytoplasm of the macrophages was 
finelv granular and not vacuolated (Fig. 6). 
There was no necrosis in the involved areas, and 
no inclusions were seen within giant cells. In 
specially stained preparations neither acid fast 
bacilli nor fungi were identified. Periodic acid- 
Schiff stains showed a very small amount of 


Fic. 6. Granuloma composed of macrophages is seen 
in the upper central part of the field, and nu- 


merous "foamy" macrophages in an alveolar 
space are seen in the lower center. Hematoxylin 
and eosin Aa 


ondas 4 most sections $ o ue 
tous inflammation did not extend to the pleural 
surface and variable amounts of essentially 
negative lung parenchyma were seen in the 
more peripheral portions of the lung. 

Frozen sections prepared from formalin fixed 
tissue and stained with Oil. Red O revealed 
several clusters of lipid-laden macrophages in 
alveoli, bronchioles, and interstitial tissue. The 
aggregates of macrophages containing Oi! Red 
O, however, were located primarily Zerseeen 
granulomata, although some lipid was also dem- 
onstrated within a few granulomata in giant 
cells and macrophages (Fig. 7). The stainable 
lipid was present as fairly uniform, small to 
medium size droplets. A very small amount of 
lipid not contained in macrophages was seen in 


alveoli. Frozen sections of formalin-fixed rissue 
stained with Fevrter's. tartaric acid-thionin 


mixture (according to Pearse”) were found to 
have a small amount of deep rose-pink material 
within macrophage in some of the granulomata. 

In addition, however, the cells lining the sub- 
mucosal Ea aa stained intensely rose- 
pink, as did the material in gland lumina. 
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The proximal bronchial tree was relatively 
free of granulomatous inflammation, although 
there was dilatation of many bronchi and of 
some of the larger bronchioles, together with 
peribronchial fibrosis and infiltration by a vari- 
able number of lymphocytes and plasma cells. 
Eosinophils were few. Oc casionally, small gran- 
ulomata were seen at these sites as well, but 
they were not comparable in number or size to 
those involving the more distal portions of the 
bronchial tree. Peribronchial lymph nodes con- 
tained moderate numbers of macrophages, some 
of which finely vacuolated or “foamy” 
cytoplasm, but no giant cells were seen. 


had 


DISCUSSION 

In the absence of any histologically 
demonstrable infectious agent in the re- 
sected lung tissue and without positive 
bacteriologic findings on samples of sputum 
and gastric washings, the granulomatous 
lesions found in the lower lol vectomy speci- 
men are perhaps best explained as a reac- 
tion to the instillation of dionosil oily dur- 
ing the second bronchography. Similar 





lic. 7. Stainable lipid within macrophages appears 
black in this photomicrograph of an area of 
granulomatous occlusion of a bronchiole. In the 
upper center the pid is within a giant cell. Oil 
Red O stain (X 100). 
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lesions were not present in the first surgical 
specimen, removed two months after bron- 
chography with dionosil (aqueous). More- 
over, there were no nodular densities seen 
. on the chest roentgenogram taken the day 
before the instillation of dionosil oily, al- 
though some of the nodules in the second 
operative specimen were certainly large 
enough to have been seen on roentgeno- 
grams had they been present. 

The absence of granulomata in the first 
surgical specimen is in accord with the 
experimental results of Björk and Lodin,! 
who failed to produce granulomatous 
lesions in the lungs of 4 rats by the intra- 
tracheal injection of dionosil (aqueous), al- 
though granulomata were induced by the 
introduction of other media containing 
higher percentages of carboxymethylcel- 
lulose. Dunbar eż al.‘ also failed to find any 
granulomata when rats were sacrificed at 
one day, seven day, twenty-eight day, and 
four month intervals after the intratracheal 
instillation of dionosil (aqueous). 

On the other hand, Björk and Lodin? 
found that the intratracheal injection of 
dionosil oily produced a few small foreign 
body granulomata in 3 of 10 rabbits at the 
end of three months, and a greater number 
of larger granulomata in 7 of 10 rabbits at 
the end of six months. This increase in 
granulomatous reaction with increasing 
duration of oil retention recalls the state- 
ment of Fischer on the inevitability of such 
& response to retained oil. However, it also 
underscores the importance of time in the 
Gevelopment of this reaction. 

In man, Holden and Cowdell® could find 
no evidence of this delayed effect of 
dionosil oily. They suggest that anatomic 
and physiologic differences between rabbits 
and humans and the difference in the tech- 
nical approach to bronchography in the 2 
species may account for the discrepancy. 
Detailed histologic examination of lung 
tissue, resected from 49 of their patients 
with nontuberculous bronchiectasis after 
one or more bronchographies, revealed 
only a small amount of fatty material and 
rare foreign body granulomata. There was 
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"no fat staining material in any of the 
granulomata observed."? Operation was 
performed from one week to four years 
after bronchography. No cases are men- 
tioned in which bronchography with diono- 
sil (aqueous) preceded the use of dionosil 
oily. 

The histologic appearance of the lower 
lobectomy specimen in the present case 
was quite different from that described by 
Holden and Cowdell. Granulomata were 
numerous and within some of them macro- 
phages and giant cells did contain uniform 
droplets which stained brilliantly with Oil 
Red O. However, no large pools of fatty 
material were seen, nor were large drops 
seen within foreign body giant cells as in 
Brody's? illustrations from a case of 
lipiodol granuloma. 

The presence of a very small amount of 
carboxymethylcellulose in a few areas was 
suggested by the tartaric acid-thinonine 
and PAS stains, but in our material neither 
stain was thought to show definitely the 
presence of carboxymethylcellulose. Cer- 
tainly, most of the granulomata did not 
contain PAS or Feyrter-positive material 
as did the lesions described by authors 
studying carboxymethylcellulose in other 
bronchographic media.!191 

Thus, the granulomatous lesions present 
in this case are dissimilar to the foreign 
body reactions after bronchography de- 
scribed by other authors. It seems more 
reasonable to interpret the present findings 
as the pathologic manifestation of a hyper- 
senstitivity reaction to some component 
common to both bronchographic media, 
namely, the organic iodide propyliodone. 

As noted in the histologic description 
above, the greater part of the stainable 
lipid is present within macrophages in 
alveoli or interstitial tissue and not in 
granulomata. The presence of the small 
amount of fat within giant cells indicates 
that the lipid was introduced into the lung 
at the time the granulomatous response 
began. The small amount, however, pre- 
cludes consideration of it as an etiologic 
factor by itself. Rather, it is thought to 
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represent the vehicle, arachis oil, in which 
the organic iodide was administered for the 
second bronchography. 

In 1947, Goddard® pointed out that the 
granuloma represents "a characteristic 
‘qualitative’ change in the focal anaphy- 
lactic inhammation,” and more recently 
Goldgraber and Kirsner? summarized their 
work and that of others by stating that in 
experimental animals “the granuloma, with 
or without giant cells, though not pathog- 
nomonic, 1s highly characteristic of the 
hypersensitive state." 

This aggregation of macrophages which 
comprises the granuloma is considered by 
many to represent the morphologic counter- 
part of antigen removal, and in sensitized 
experimental animals a pronounced granu- 
lomatous response has been demonstrated 
within a few hours after injection of the 
second or shocking dose of antigen.’ Thus, 
if the patient had been sensitized bv 
dionosil (aqueous), the interval of four 
davs between the instillation of dionosil 
oily and the lower lobectomy would un- 
doubtedly have been long enough to per- 
mit the development of the florid histo- 
logic picture seen in the tissue sections. 

From a practical standpoint it is sug- 
gested that granulomatous hypersensi- 
tivity reaction be added to the list of dif- 
ferential diagnoses when pulmonary nodu- 
larity 1s either seen on roentgenograms or 
encountered at operation following re- 
peated bronchography. How long such 
nodularity may persist is unknown, but in 
the course of a hypersensitivity response 
there is typically a progressive change in 
the character of the exudate and an in- 


crease in fibroblastic proliferation, both of 


which might be expected to produce altera- 
tions in the roentgenologic or the gross ap- 


pearance of the lesions over the course of 


several davs. 


SUMMARY 


À pronounced granulomatous reaction in 
the lung was present when lobectomy was 
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performed for nontuberculous bronchiec- 
tasis four days after the second of 2 bron- 
chographies. Dionosil (aqueous) in the first 
instance wr dionosil oily in the second 
were the radiopaque agents used. The 
histologic characteristics of the tissue re- 
sponse were strongiv suggestive of a hvper- 
sensitivitv reaction. 


Gilbert H. Friedell, M.D. 
Massachusetts Memorial Hospitals 
750 Harrison Avenue 

Boston 18, Massachusetts 
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BRONCHIOLAR BEHAVIOR IN PULMONARY EMPHY- 
SEMA AND IN BRONCHIECTASIS* 


By JOSEPH K. ISLEY, Jr, JAMES BACOS, JOHN B. HICKAM,t and GEORGE J. BAYLIN 


DURHAM, NORTH CAROLINA 


"T HE behavior of the human bronchioles 

Is a fascinating subject for investiga- 
sion, in either the normal or the diseased 
state. 

In 1938, Ellis? studied the behavior of 
the larger bronchi in dogs by means of a 
tube and a balloon. He noted that a con- 
stant tone is present in the bronchus, with 
rhythmic changes during expiration. He 
believed the respiratory changes to be of 
passive origin. Di Rienzo, in 1949, de- 
scribed his observations of the bronchioles 
when they were visualized using opaque 
oils. He also reported a localized “functional 
stenosis" which developed on cough, shout- 
ing and sometimes in asthma and bron- 
chitis.® 

The purpose of this paper is to describe 
some of the points of interest which we 
have found in our investigations of the 
respiratory tree. The observations made of 
rormal, emphysematous and bronchiec- 
tatic bronchioles will be discussed. 


METHOD AND MATERIAL 


A total of £4 patients was studied. They 
were prepared for bronchographic exam- 
ination in a routine manner. All were 
fasted for six hours prior to the procedure. 
Pre-examination medication consisted of 
sodium phenobarbital, atropine and dem- 
erol, all given intramuscularly. A o.ç per 
cent pontocaine containing adrenalin in a 
1 to 1,000 solution, one drop per 20 cc., 
was used as a local anesthetic. The amount 
of pontocaine solution varied from $4 to 
15 cc. All studies were carried out on 
conscious and co-operative patients. The 
medium employed was dionosil oily.* 

* Obtained from Glaxa Laboratories Ltd., Greenfield, Middle- 


sex, England through the Picker A-Ray Corporation, White 
Plains, New York. 


Routine bronchography was done on all 
of the patients. Some patients were studied 
with a rapid film changing apparatus dur- 
ing deep respiration. Others had broncho- 
grams made during deep inspiration, nor- 
mal expiration and forced expiration. 

The bronchograms were analvzed and 
observations were made as to the behavior 
of the bronchi and bronchioles in both 
normal and diseased conditions. 


RESULTS 
NORMAL BRONCHIOLES 


This group consisted of 21 patients 
admitted for diagnostic procedures. The 
chief complaint of most of these patients 
was asymptomatic hemoptvsis. 

The normal bronchioles had rather 
smooth parallel walls which remained 
parallel throughout the normal respiratory 
cvcle. If expiration was forced, however, 
irregularity of the walls developed with 
tapering of the distal bronchioles. The 
change in caliber of the bronchioles in the 
normal respiratory cycle was slight, usu- 


in size during normal expiration. On 
forced expiration, a further decrease in the 
caliber was noted—as much as 30 per cent 
on occasion. These changes (Fig. 1, 4, B 
and C) were found primarily in the third 
through the sixth divisions of bronchioles. 

It should be emphasized that the bron- 
chioles distal to the sixth division showed 
little change in size or contour and that 
the larger bronchioles, when thev were 
filled with contrast medium, showed very 
little change in caliber or contour during 
respiration. 

BRONCHIECTASIS 


This group consisted of 13 patients, all 


* From the Departments of Radiology and Medicine, Duke University Medical Center, Durham, North Carolina, 
This work was supported (in part) by a grant (U.S.P.H.S. H-4080) from the National Institutes of Health, Public Health Service, 
T Department of Medicine, Indiana University School of Medicine, Indianapolis, Indiana. 
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of whom had hi 
of purulent sputum. The extent « 
disease varied from slight lobular involve- 


ment to marked gene 


The 





ralized involvement. 
bronchioles affected by the bron- 
h Ec process showed a rather markec 

chi inge in caliber during the normal res- 
pit "tory cycle (Fig. 2, 47 and B), being 
larger than normal at both inspiration 
and expiration, and the percentage change 
was much greater than that found in the 
normal patient in corresponding respira- 
tory phases. At forced expiration (Fig. 2C), 
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there was a further decrease in the size of 
the i tubules. Here again, the 
change in size was not seen when the con- 
trast medium filled the bronchioles, but 
nly when an am contrast study was ac- 
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complished. 
The bronchioles 
tions of 


in the uninvolved por- 
appeared to function 





normally. A shift in position of the bron- 
chioles was noted in those cases of bron- 











chiectasis where compensatory emphy- 
sema had developed due to loss of neigh- 
boring | volume. 
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PRIMARY EMPHYSEMA 


A group of 12 cases with generalized pri- 
mary idiopathic emphysema was studied. 
The changes noted in these patients were 
the most striking of anv of the groups. 

On inspiration, the bronchioles of the 
second through the sixth division ap- 
peared to be larger than normal. The walls, 
rather than being parallel, appeared to 
bulge somewhat between divisions. As 
expiration began, there was a rather rapid 
decrease in caliber with the diameter of 
some of the bronchioles being markedly 
reduced at the end of a normal expiration. 
When forced expiration was carried out, 
there was a further decrease in size, al- 
though percentage wise this was not as 
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Fic. 2. Bronchograms demonstrating bronchi- 
olar changes in the presence of bronchiec- 
tasis at (A) inspiration, (8) expiration, and 
(C) forced expiration, 


marked as in the earlier phase of expiration. 

The change in contour of the bronchioles 
is also worthy of note. As described above, 
at inspiration the bronchioles demon- 
strated a lobulated or interbifurcated 
bulge; however, at either normal or forced 
expiration a concavity was found to be 
present where a convexity previously had 
existed. This, as well as the marked change 
in caliber of the bronchioles during normal 
respiration, is demonstrated in Figure 3, Æ 
and B. 

There were 3 cases in which these 
phenomena seemed to be localized. In 2 
of them, the lingula was involved and in 1 
the posterior basilar segment on the right. 
In all 3, however, the remaining bronchi- 
oles behaved normally. 
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COMPENSATORY EMPHYSEMA 


A group of 7 cases of compensatory 
emphysema was studied. All represented 
an emphysema due to a decrease in the 
volume of adjacent lung tissue. The change 
in the caliber or contour of the bronchioles 
was not Lke that observed in primary 
emphysema but was well within the nor- 
mal range. There was, however, a change 
In position seen in some of these cases 
which appeared to be more than that in the 
normal. 


MISCELLANEOUS CONDITIONS 


r 


patients included 2 

uma, 1 each of asthma, 
bronchogenic carcinoma, subsiding acute 
bronchitis, pulmonary cavitation — (pvo. 
genic), and cystic disease not a sufficient 
number of cases to evaluate them with any 
degree of certainty. 


Ihe remaining 7 
cases of recent tra 


DISCUSSION 


The behavior of the normal human bron- 
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chiole during inspiration and expiration 
is probably a result of the interaction of 
intrinsic and extrinsic forces. The intrinsic 
force might be defined as the tendency of 
the bronchiolar wall to resist changes in 
size (either a decrease or an increase), 
and the external forces as those outside the 
bronchiolar wall whieh tend to change the 
size of the bronchioles. These latter could 
include pressure from expanding adjacent 
alveol, which woukl be conducive to 
collapse of the bronchioles, and traction 
produced by the tissues of the expanding 
lung, which would have the effect of en. 
larging the bronchioles. 

[f these asst Imptiens are correct, one 
might expect an imbalance of these forces 
to manifest itself in abnormalities of be- 
havior of the e d duri ng respira- 
tion. We believe this to be the case in 
bronchiectasis ne primary emphysema. 

E note i B the bite cis bron- 
| inspiration. and 
normal bronchiole of 
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exp ig oor than is ae 


3. Bronchograms demonstrating bronchiolar changes in the presence of 
A. Ne M 
i inspiration, and (8) 


expiration, 
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a similar division. The percentage decrease 
at expiration, however, is much greater 
than normal. The lung tissue surrounding 
the involved bronchioles is decreased in 
elasticity and is contracted by the chronic 
inflammatory process. This produces a loss 
of lung volume as well as some rigidity 
of alveoli of the involved bronchiole. 
These effects, in addition to a loss of bron- 
chiolar wall structural tissue, might be 
enough to counteract the lung rigidity and 
cause a decrease in size. There are un- 
doubtedlv other factors which determine 
the behavior of the bronchioles in this 
disease and perhaps further study will 
reveal these and furnish a fuller explana- 
tion. 

The bronchioles in primary emphysema 
are much larger than normal at inspiration 
and smaller than normal at expiration. 
These changes were suspected by Hoover!’ 
in 1913. Although reports in the literature! 
312 indicate that a loss of lung tissue elas- 
ticity is the fundamental change in primary 
pulmonary emphysema, it is difficult to 
explain the observations of increased size 
of the bronchioles at inspiration in the 
presence of this loss of elasticitv. The pos- 
sibility of traction exerted on the walls of 
the bronchioles bv the inelastic lung tissue 
exists; however, it seems unlikely that this 
would offer a satisfactory explanation in 
view of the decreased percentage of change 
in the total lung volume between inspira- 
tion and expiration. This same factor 
complicates the analvsis of bronchiolar be- 
havior in compensatory emphysema, where 
also there is a stretching of the lung tissue. 
A loss of the intrinsic ability of the bron- 
chiole to resist change, 7.e., a loss of bron- 
chiolar rigiditv, might explain the findings 
in primary emphysema, as has been de- 
scribed by several investigators in the 
past, 91 

In the expiratory phase the pressure ex- 
erted by the alveoli on neighboring lung 
tissue is increased.^? This may be due to 
the relative obstruction existing in the 
bronchioles preventing the normal empty- 
ing of the alveoli during expiration. The 
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obstruction, manifested as a valve-like 
collapse of these bronchioles, may again 
be due to a loss of the intrinsic rigidity of 
the bronchioles or to a loss of support 
from the surrounding lung tissue. This 
might explain the behavior of the bron- 
chioles in primary emphysema during ex- 
piration. 

In summary, it would seem that the 
major defect in primary emphysema might 
be the loss of rigiditv or integrity of the 
bronchiolar walls, with other changes being 
secondarv to this. A defect such as this 
offers a logical explanation for the changes 
observed on these studies. 

The failure of the bronchioles, when they 
are filled with contrast medium, to change 
in size with the respiratory cvcle probablv 
can be accounted for bv the relative in- 
ertia of the bronchiolar walls due to the 
hydrostatic pressure and capillary trac- 
tion of the viscous medium. 

Regardless of the mechanism responsible 
for the behavior of these portions of the 
respiratory system, it would seem that 
much could be learned of respiratory 
pathophysiology by observations of the 
bronchioles at the time of bronchographic 
study. We do not believe that fluoroscopic 
observation alone is sufficient for evalua- 
tion. A simple procedure such as bronchog- 
raphy after normal expiration and forced 
expiration may contribute much to the 
radiologist's ability to evaluate the bron- 
chiolar tree. 


SUMMARY 


Bronchographic examinations were made 
during normal inspiration, normal expira- 
tion and forced expiration. It was found 
that normal bronchioles decrease slightly 
in size during normal expiration and to a 
much greater extent during forced expira- 
tion. It was also found that the bronchi- 
ectatic bronchioles and bronchioles of pa- 
tients with primary emphysema appear 
larger during inspiration than the normal 
bronchioles; however, they decrease mark- 
edly in size during normal expiration, and 
a further decrease in size is noted during 
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forced expiration. The possible mecha- 


nism of these changes is discussed. 


Joseph K. Isley, Jr. 

Department of Radiology 

Duke University Medical Center 
Durham, North Carolina 


REFERENCES 


ALEXANDER, H. L. Emphysema. Proc. Staff 
Meet. Mayo Clin., 1935, 70, 377-382. 

. Caristie, R. V, Fan properties of emphy- 
sematous lung and their clinical significance, 
J. Clin. Invest., 1934, 13, 295-321. 

. Caristie, R. V., and Melxvosu, C. A. Measure- 
ment of intrapleural pressure in man and its 
significance. Y. Clin. Invest., 19 34, £3, 279-294. 

4. Dayman, H. Mechanics of EU in health and 

in EiRphi sona: J. Clin. Invest, 1951, 30, 

II7$—1190. 


M— 
* 


te 


G2 


g. Di oe S. ELE dynamism. Radiology, 
1949, $3, 168—18 
6, Dr RIEN N20, S. hod bronchial stenosis. 


Surgery, 1950, 27, 853-861. 


7. ELis, M. Function of bronchial tubes. Lancet, 


inc 


J. K. Isley, Jr., J. Bacos, J. B. Hickam and G. J. Baylin 


May, 1962 
1938, 7, 819-825. 
lav, D. E , EngnT, R. V., Sreap, W. W., and 
Brow N, m C. Me e Bancs of pulmonary venti- 
lation ? normal subjects and in patients 
with emphysema. dm. Y. Med., 1984, 16, 8o- 
gos 
j Harris, W. H., and Curiiixc wong, F. P. Ex- 
perimental production in dogs of ton ysema 
with associated asthmatic syndrome by means 


mn. 
" 


WU 


of intratracheal ball valve. Y. Exper. Med., 
1919, 70, 785-85. 
io. Hoover, C. F. Minute volume and alveolar air 


in puln ionary emphysema, Arch. Int. Med. 
WO JJ SOG: 

Hurrapo, A, Fray, W. W., and McCann, 
W. S. Studies of total pulmonary capacity 
and its subdivisions: preliminary observations 


on cases of pulmonary emphysema and on 


pneumoconiosis. F. Clin. Invest, 1933, 12, 
Y 3-845. 
Mab 4, LINDGREN, L, and Gagxsrkn, E. A. 
M > ? 3 S ; ¥ 
Mechanical properties of lungs in emphysema. 
|J. Clin, Invest, 1955, 34, 3 005-1016. l 
PringmMerai, M. Relation of inspiratory disten- 


tion of lungs to emphysema. F. Allergy, 1934. 
5. 493- S04. 





. Von. 87, No. 5 


PRIMARY PULMONARY CRYPTOCOCCOSIS 


CASE REPORT 


By ROBERT D. BAHR, M.D.,* HAROLD SATZ, M.D.,+ and VASO L. PURLIA, M.D.t 
CHICAGO, ILLINOIS 


Ce neoformans (Torula 
histolytica) is a saprophytic yeast 
found in the soil and in pigeon excreta, and 
is pathogenic for man, with a predilection 
for the central nervous system. The skin, 
mucous membranes, bones and lungs may 
also be involved by the disseminated form 
of cryptococcosis, but less commonly pul- 
monary cryptococcosis may be seen with- 
out central nervous system involvement, 
and it is this form of the disease with which 
this report is concerned. 


REPORT OF A CASE 


_ J. W., a thirty-two year old white married 
U. S. Coastguardsman, was admitted to the 
U. S. Public Health Service Hospital, Chicago, 
Illinois, on October 7, 1960 with complaints of 
pain in the right chest of about one week’s 
duration. He thought he had “pulled a muscle" 
and later stated that the pain was aggravated 
by rotatory motion of the right shoulder. There 
had been a 15 pound weight loss during the 
preceding month, anorexia and night sweats for 
about six weeks. A chronic cough, which was 
attributed to cigarette smoking, had been pres- 
ent for about one year. Immediately prior to 
admission a chest roentgenogram had been 
obtained at the U. S. Public Health Service 
Out-Patient Clinic, St. Louis, Missouri, where 
the patient had initially sought medical advice, 
and it had been reported as demonstrating “a 
pneumonitis.” 

The patient had been in the U. S. Coast 
Guard for the past fifteen years, the last eight 
of which had been spent in the mid-West. From 
1953 to 1958 he had been stationed in Paris, 
Tennessee, and he recalled that during this 
period he had been exposed to large amounts of 
bird excreta, at least some of which may have 
been from pigeons. 

He had undergone an appendectomy in 1943 
and a pilonidal cystectomy in 1953. The system 


review during the week prior to admission dis- 
closed mild shortness of breath. l 

Physical Examination. The pulse was 80, tem- 
perature 98.6? F., respirations 20 and blood 
pressure 128/80. The only positive findings were 
some rales over the right posterior chest, some 
scaling of the skin between the toes and tat- 
tooed upper extremities. 

Laboratory Data. The admission hemoglobin 
was 14.8 gm. per cent, hematocrit 46.5 per cent 
and white blood cell count 10,750 with 57 
neutrophils, 1 band and 42 lymphocytes. The 
corrected sedimentation rate was 25 mm./hr. 
The urinalysis was normal and the serology 
nonreactive. No significant changes occurred 
in these values except for a slight rise in the 
sedimentation rate with a subsequent decline to 
normal values. Initial sputum cultures pro- 
duced a heavy growth of Pseudomonas and a 
few beta Swreptococci. Febrile and cold agglu- 
tinins were negative as were serum titers for 
blastomycosis, coccidioidomycosis and histo- 
plasmosis (antigens 1 and 2). Skin tests for 
these diseases and a first strength purified pro- 
tein derivative (PPD) for tuberculosis were 
negative, but a second strength PPD was 
questionably positive. Papanicolaou smear and 
cell block examination of thesputum revealed no 
tumor cells. Smear and culture of the sputum 
for acid-fast bacilli were negative. Sputum cul- 
tures for fungi showed no growth until a week 
following thoracotomy when a fungus suspected 
as being Cryptococcus was found. It was not 
until six weeks following surgery that the 
organism cultured from the surgical specimen 
was definitely identified as Cryptococcus neo- 
formans. 

Roentgen Findings. Roentgenograms of the 
chest in posterior-anterior and right lateral pro- 
jection (Fig. 1, Æ and B) revealed homogeneous 
infiltration of the right upper and mid-lung 
felds. Localization of the densities on the 
lateral roentgenogram was less definite but a 
localized area of increased density in the pos- 


* Chief, Department of Radiology, the U. S. Public Health Service Hospital, Chicago, Illinois, - 
t Medical Department, the U, S. Public Health Service Hospital, Chicago, Illinois, 
t Chief, Department of Surgery, the U. S. Public Health Service Hospital, Chicago, Illinois, 
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Fic. 1. G4) Posteroanterior chest roentgenogram one week prior to surgery. Homogencous infiltration of the 
right upper and mid-lung fields is seen. (arrows). The uppermost density shows a sharp medial margin. 
The mid-lung field lesions are less-well defined. (B) Right lateral chest roentgenogram obtained at the 
same time, Only the upper lung field density (arrows) could be localized. Its anterior margin is smooth. 
There is sight prominence of the markings in the posterior basilar region, 


terosuperior region was felt to be present, most 


likely involving the posterior segment of the 
upper lobe. In posteroanterior views the more 
superiorly and laterally situated density in the 
upper lung field exhibited a rather distinct 
medial margin. Several repeat chest examina- 
tions showed little, if any, significant change. 
Anteroposterior laminagrams were obtained 
and demonstrated the uppermost lesion best at 
levels 6 through 12 em. (Fig. 2). The mid-lung 
held lesions were poorly outlined by laminagra- 
phy, although some areas of increased density 
were identified. No cavities or calcifications 
were present roentgenographically, 

Although it was initially felt that the infiltra- 
tion was inflammatory in nature, the unchang- 
ing appearance over about a month and the dis- 
crete appearance of at least the upper lesion 
raised the question of a possible unusual 
neoplasm. An intrapleural process, rather than 
intraparenchymal, was considered, but a diag- 
nostic pneumothorax was not performed. 
Roentgenograms of the hands, wrists, feet and 


ankles did not demonstrate any evidence of 


hypertrophic pulmonary osteoarthropathy. 
Hospital Course. In spite of relatively few and 
minor symptoms, which, in fact, seemed to 


abate shortly after admession, the patient re- 
ceived antibiotic therapy consisting of tetra- 
cycline, penicillin, streptomycin and sulfa- 
soxazole. The roentgen appearance of the chest, 
as indicated above, remained unchanged. On 
November 16,1960 a right exploratory thoracot- 
omy was performed and a "tumor mass" was 
described, involving the right upper and lower 
lobes, adherent to the pleura in the upper lobe 
region. A right pneumonectomy and medi- 
tinal lymphadenectomy were done, the ad. 
herent upper lobe lesion necessitating an extra- 
pleural dissection in that area, The procedure 
was well tolerated and the postoperative course 
was uneventful except for a transient, mild 
penicillin reaction. 

The patient was discharged from the hospital 
on November 23, 1960 and followed in the out- 
patient department, He was re-admitted to the 
hospital on January 13, 19€ 1 for further evalua- 
tion and therapy following positive identifica- 
tion of the etnologic agent from. the surgical 
specimen. At the time of the second admission, 
the thoracotomy wound was well-healed and 
shghtiv painful. Occasional : 


as 


nonproductive 
cough and ‘‘2-flight dyspnea” were described, 
Physical examination revealed chest findings 


LETT NES LPS ME 


due to the pneumonectomy but no other signifi- 
cant abnormality, and the usual laboratory 


studies were normal. Lumbar puncture pro- 
duced clear, colorless cerebrospinal fluid con- 
taining three polymorphonuclear leukocytes 
and one lymphocyte per cubic millimeter. 
Spinal fluid glucose was 43.1 mg. per cent, pro- 
tein 11.8 mg. per cent and chlorides 124 
mEq./I. There was no growth on culture. Chest 
roentgenograms showed evidence of a right 
pneumonectomy with moderate mediastinal 
shift and a clear left lung field. 

Pathology. The right lung weighed $20 gm. 


and presented three smooth bulges (Fig. 3.7), 
the largest of which occupied the superior seg- 
ment of the lower lobe and measured $.§X 7.0 
2.6 cm. The other lesions were smaller and 
occupied the posterior segment of the upper 
lobe and the area near the junction of the poste- 
rior and anterior segments of the upper lobe. 
The middle lobe was grossly disease-free. The 
cut surfaces of the masses (Fig. 38) were pale 
tan and contained scattered, ill-defined, light 
yellow opaque areas of necrosis up to 1.5 cm. in 





Fic. 2. Anteroposterior chest laminagram at the 
8 cm. level. The smooth-margined density merges 
with the chest wall (top arrow). The mid-lung 


field densities were not well-defined (lower arrows). 


Primary Pulmonary Crvptococcosis 
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aspect. The bulging tumor-like masses had been 
incised following removal, disclosing firm, tan tis- 
sue suggesting neoplasm. (B) Transected lesion 
from the posterior segment of the upper lobe. The 
similarity to neoplastic tissue is apparent. 


diameter. At least seven iv mph nodes meas- 
uring up to 1.5 cm. in diameter were found. 
Microscopically, the  less-involved lung 
parenchyma displaved thickened alveolar septa 
with lymphocytic anc mild polymorphonuclear 
leukocvtic infiltration. The alveoli contained 
histiocytes and occasional multinucleated giant 
cells. The lung lesions per se were granulo- 
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Fic. 4. Microscopic section from one of the parenchymal lung lesions stained. with Gridley’s fungus stain. 


In the center is a large giant cell containing numerou 


cryptococci, Several "satellite" clusters of organisms 


are noted, probably situated within histiocytes, and there are fungus cells lying ‘ree within the alveolar 


spaces. The alveolar septa are thickened (X 430). 


matous, and some were necrotic with micro- 
scopic cavity formation. Cellular architecture 
was similar to that described above with the 
additional finding of numerous vacuoles within 
the histiocytes and giant cells. The vacuoles, 
upon Gridley’s and Gómóri's fungus staining, 
were found to represent individual and clustered 
organisms averaging 7 to 10 win size (Fig. 4). 
Some of the lymph nodes were the site of granu- 
lomatous reaction similar to that described in 
the lung lesions (Fig. 5$) and special staining also 
demonstrated the presence of the yeast organ- 
isms within. these granulomata. The initial 
pathologic diagnosis was “confluent mycotic 
granulomata with cavitation in the right upper 
and lower pulmonary lobes with involvement of 
peribronchial Ivmph nodes." 

Cultures of the surgical specimen and the 
fungal cultures of the sputum were sent to the 
Communicable Disease Center, Atlanta, 
Georgia, and to The Armed Forces Institute of 

In December 23, 1960 both 


agencies identified the organism as Cry plococcus 
neoformans. 


DISCUSSION 


Quite commonly, the signs and symp- 
toms of pulmonary cryptococcosis are 
minimal or even absent altogether. Cough, 
scanty sputum, rare hemoptysis, low-grade 
tever, pleuritic chest pain and weight loss 
may occur, but it is not uncommon for 
the patient to be asymptomatic and the 
presence of pulmonary disease to be dis- 
covered on routine chest examination.’ 
Occasionally, mild symptoms call atten- 
tion to the disease, as was true in our case. 

The roentgen findings ir pulmonary eryp- 
tococcosis vary considerably and are not 
characteristic of the discase.^? The most 
commonlv observed pulmonary lesion, ac- 
cording to Littman, is a solitary, moder- 
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ic. s. Microscopic section from one of the peribronchial lymph nodes demonstrating a granulomatous 
reaction. There are giant cells visible, which, with special staining (not reproduced), were found to contain 
organisms as shown in Figure 4 (X 100). 
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ately dense area of infiltration in the lower 
half of either lung field, varving in size 
from 2 to 7 em. Greening and Menville? 
also emphasized the predilection of the 
infiltrates for the bases of the lungs, but, 
of 9 cases of torulosis with pulmonary in- 
volvement reported by Wolfe and Jacob- 
son,” 7 had upper lobe disease. Cavity for- 
mation and hilar lymphadenopathy are 
rarely demonstrated roentgenographically, 
although upon pathologic examination of 
the specimen in our case both cavities and 
lymph node granulomata were found. Dit- 
fuse, broad pneumonic infiltrations mav 
occur and differential diagnosis 1s difficult. 
It includes such conditions as primary and 
metastatic carcinoma, sarcoidosis, chronic 
pulmonary tuberculosis, bronchiectasis, 
pneumoconiosis, hydatid cyst and other 
fungus diseases. “The possibility of pul- 
monary torulosis should be borne in mind 


when there is a persistent asymptomatic 
parenchymal lesion which has inflamma- 
tory characteristics and which is resistant 
to diagnosis by ordinary laboratory pro- 
cedure, especially if the patient is showing 
no evidence of a malignant neoplasm.’ 
The roentgen findings may often far ex- 
ceed those expected in comparison to the 
rather mild clinical picture. Froio and 
Bailey! reported a case similar to our own 
in which the roentgen findings were inter- 
preted as due to neoplasm and a right 
pneumonectomy was performed. This pa- 
tient was well with no complaints five 
vears and seven months following surgery. 
These authors suggest that the patient 
may be cured if the disease is local and can 
be diagnosed and removed betore menin- 
geal spread has occurred. Ratcliffe and 
Cook,’ who also described a case of primary 
pulmonary cryptococcosis, feel that a pa- 
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tient showing pulmonary involvement of a 
localized nature, in the absence of sys- 
temic spread, should be given the benefit 
of surgical removal of the involved lobe of 
the lung. 

Since death may occur from one month 
to fifteen vears later,’ the administration 
of an effective antifungal antibiotic is 
necessary, even where there has been ap- 
parent complete removal of the pulmonary 
lesions. Amphotericin B is effective in the 
treatment of cryptococcosis and our pa- 
tient is now receiving prophvlactic treat- 
ment. It is Littman’s® belief that in patients 
not covered by amphotericin B at the time 
of surgery, the incidence of cryptococcal 
meningitis is lower in those who undergo 
lobectomy or pneumonectomy, as opposed 
to those who undergo wedge resection. 
Postoperatively, he recommends a course 
of intravenously administered amphoter- 
icin B until at least 1,000 mg. has been 
given. For further details regarding the 

nature and use of this antifungal agent, as 
well as more information on the epidemi- 
ology, laboratory diagnosis and pathology 
of SF DLOCOGCOSIS, the reader is referred to 
original articles published bv Littman.*? 


SUMMARY 


A case of primary pulmonary crypto- 
coccosis 1s reported. Surgical resection of 
the involved lung was successfully per- 
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formed and there is no evidence of dis- 
semination at the time of this writing. The 
patient 1s receiving prophylactic treatment 
with amphotericin B. The literature is 
briefly reviewed and the roentgen findings 
in pulmonary cryptococcosis are described. 


Robert D. Bahr, M.D. 
Lakeview Memorial Hospital 
812 N. Logan Avenue 
Danville, Hlinois 
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REGIONAL ROENTGEN MANIFESTATIONS 
OF HISTOPLASMOSIS* 


By ENRIQUE SCHWARZ, M.D.t+ 


CHICAGO, ILLINOIS 


HE incidence of histoplasmosis in the 

general population of the United 
States has increased considerably in the 
past decade; the abundance of reports in 
the medical literature parallels the increase 
in the number of patients suffering from 
this lung condition once termed rare. These 
patients are frequently referred for roent- 
gen studies so as to discover the origin 
of the varied and nonspecific complaints 
which accompany this disease. The radiolo- 
gist may then uncover suspicious signs 
leading to the diagnosis of histoplasmosis, 
once he is acquainted with the roentgeno- 
graphic manifestations produced in the 
body systems by the infection of Histo- 
plasma capsulatum. 


THORACIC HISTOPLASMOSIS 
PULMONARY MANIFESTATIONS 


Pulmonary involvement occurs in about 
50 per cent of cases infected by H. capsu- 
latum and presents itself as a wide variety 
of roentgen patterns. Four main groups of 
pulmonary lesions can be described with- 
out attempting to classify them: single, 
disseminated, chronic and healed. 

The most common finding in early pul- 
monary involvement is the single pulmonic 
infiltrate. This is usually small, discrete 
and occurs at the peripheral lung zones as 
a soft, ill-defined patch of diminished aera- 
tion with no characteristic features (Fig. 
14). Unless the chest roentgenogram is 
obtained within the first two weeks from 
the onset of the disease, these infiltrates 
cannot be seen. In other cases, several fine 
radiating infiltrates are observed extending 
from the hilar areas into the mid-lung 
zones. These streaky infiltrations may be- 
come confluent into an extensive patch of 


diminished aeration occupying a lobar 
segment and appearing in the roentgeno- 
grams as an area of consolidation (Fig. 1 5). 
Nearly 40 per cent of cases with pulmonary 
parenchymatous disease show bilateral hilar 
lymphadenopathy. This may occur with- 
out pulmonary involvement as isolated 
hilar, mediastinal or paratracheal lymph 
node enlargement, which is hard to dif- 
ferentiate from that occurring in other in- 
flammatory and neoplastic conditions (Fig. 
I, C and D). The lung infiltrate with the 
associated hilar lymphadenopathy is con- 
sidered to be similar to the primary com- 
plex of pulmonary tuberculosis. 

The disseminated form of pulmonary in- 
volvement occurs in patients who are 
acutely ill, and is commonly seen in epi- 
demic histoplasmosis.? It can be fatal, but 
many cases recover after a mild illness. 
The pea-sized, poorly circumscribed infil- 
trates can be seen scattered throughout 
both lung fields including the apices, pe- 
ripheral lung zones and bases, sometimes 
superimposed on hilar lymphadenopathy or 
larger pulmonary infiltrates (Fig. 24). 

Multiple large nodular lesions have been 
reported but are uncommon.” Several 
clearly demarcated coin shaped lesions can 
be seen in these cases occupying any seg- 
ment of the lungs and simulating meta- 
static pulmonary nodules (Fig. 28). These 
lesions may become cavitary and appear 
as thin- or thick-walled cavities with air- 
fluid levels.?° 

If the pulmonary involvement progresses, 
a large area of consolidation results with 
the formation of a tumor mass; breakdown 
of the lung parenchyma may occur produc- 
ing a large thick-walled cavity surrounded 
by pneumonic consolidation and fibrotic 


* From the Department of Radiology, College of Medicine, University of Illinois, Chicago, Illinois, 


T Assistant Professor of Radiology. 
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Fic. 1. (4) Isolated pulmonary infiltrate in 


à 4 vear old chi 
plasmin skin te 


sts. (5) Sixty-five year old patient with su 





ive complement fixation and histo- 
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| bronchogenic carcinoma 
which proved to be pulmonary consolidation due to histoplasmo ) Hilür, mediastinal and 
paratracheal lymph node enlargement in two c 
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changes (Il 341). This represents the 
chronic hbro-cavitary type of the disease 
which is hard to differentiate from neo- 
plastic lesions and tuberculosis and some- 
times coexisting with either one. 

Pleural fluid is rarely seen in patients 
with thoracic histoplasmosis, even in the 
presence of extensive lung involvement. 


Among the chronic types of pulmonary 


Lon 


egional Histoplasmosis 867 





Fic. 3. C4) A pneumonectomy in this £5 year 
old patient revealed chronic granulomatous 
pneumonitis with necrosis. /7. capsulatum 
was found in the specimen. (B and C) 
Laminagram and bronchogram of a 62 year 
old patient with a 3o year history of cough, 
weakness, dvspnea and hemoptysis. The 
skin tests and the serologv were positive for 
histoplasmosis. The workup was negative 


for tuberculosis. 














ustoplasmosis, bronchiectasis should be 
mentioned. This occurs more frequently 
than is suspected, and is either due to 
chronic lung disease with parenchymal 
changes or to obstruction of the bronchi. 
It is usually a nonreversible type of 
yonchiectasis, but sometimes it may re- 
gress to normal. It is possible that some 
vases of bronchiectasis of unknown origin 
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are due to histoplasmosis, but their etiology 
goes unsuspected when no special attempt 
is made to recover the fungi from patho- 
logic specimens (Fig. SB amd 

Mediastinitis is another chronic tvpe of 
thoracic histoplasmosis. There has been a 
recent increase in the number of reported 
cases dealing with granulomatous involve. 
ment of the mediastinum caused by Hf. 
capsulatum, and pathologists are now aware 
that this route of spread is not uncommon 
in intrathoracic histoplasmosis. ^ Follow- 
ing the ly mphatic channels, the organism 
may settle in the ied istnd structures 
forming a granuloma which mav encroach 
upon the vascular trunks and produce 
obstruction.? In other instances the changes 
are minimal and little or no manifestations 
occur. The roentgenograms may show 
widening of the superior mediastinum 
which may remain unchanged 1n. progress 
studies. But the radiok ogist is usually 
faced with cases where the granuloma is 
producing vascular obstruction. Angio- 
graphic studies are then valuable in deter- 
mining the site of the obstruction and its 
relationship with the mediastinal lesion 
(Fig. 4). It is possible that some reported 
cases of idiopathic mediastinitis have been 
d D RUE 


p mos IS Mus more md recognized 





Fic. 4. Forty-six year old woman with chronic lung 


disease. A calcifed granuloma due to histoplas- 
mosis was found obstructing the superior vena 
cava. This was demonstrated preoperatively by 
angiocardiography. 
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form of this disease. It is represented by 
intrathoracic calcifications which occur 
from two to five vears after the initial in- 
fection. Four main types have been noted; 
single, hilar, miliary and calcified coin 
lesions. The single peripheral type of cal. 
cium deposit is simtar to the Gohn focus 
of tuberculosis and it is commonly asso- 
ciated with uy NE e a Ed 


The Ema type is said to b: ees w De 
occurring in a “mulberry! ' or stippled 
fashion." Mihary calcifications are similar 
to those produced bv healed miliary tuber- 
culosis and are seen in children and adults. 

The caleified pulmonary coin lesions are 
usually called tuberculomas. With the in- 
creasing number of such calcified granu- 
lomas being removed surgically, it has been 
found that more than so per cent are due 
to histoplasmosis and only about 15 per 


cent can be considered as tuberculomas.? 
Thus it is proper to call these pulmonary 
lesions histoplasmomas as suggested by 


Katz“ rather than cal! them tuberculomas 
as in the past. The different types of 
calcifications are shown in Figure 5, 4-D. 

Although the diagnostic value of the 
intrathoracic calcifications in histoplas- 
mosis is minimized by their late appearance, 
there are cases where it is Important to 
recognize them. In patients with hemopty- 
sis or signs of bronchial obstruction, the 
presence of hilar calcifications can oe a 
clue to the diagnosis of bronchial obstruc- 
tion due to large calcihed lymph nodes or 
broncholithiasis produced by  histoplas- 
mosis (Fig. 6). 


CARDIOVASCULAR MANIFESTATIONS 


several cases of calcified pericarditis 
have been reported recently ne 7 
patients with histoplasmosis. dae | 
sociation of pericardial ci re Of 
ERN i B Be: sensitiv ity id cca 


ev 


pests d H : nne càn cause md 


carditis. Two such cases were recently 
studied: one with extensive pericardial 


effusion where /7. capsulaium was recovered 
trom the pericardial fluid, and the other 





asmosis | 





hie. 42124 DUC and D) 


po 





patients with old healed pulmonary histoplasmosis 





(Fig. 7). It is possible that histoplasmosis 


pum 


is the cause of some of the so-called cases 








of idiopathic pericarditis. A caretul studs 
of the fluid or surgical specimens obtained 
from these patients should be of value. 
Infective endocarditis due to histoplasmo- 
sis has also been reported" but no abnormal 
roentgenographic manifestations can be 
detected in such cases. In patients having 
pericardial effusion or calcified pericarditis, 
the roentgenographic findings are similar 
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,Umulberry," miliary, and nodular type 
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to those occurring in cases without histo- 


* 


plasmosis. 





ABDOMINAL HISTOPLASMO 








most every organ has been reported to 
be involved in cases of abdominal histo- 
plasmosis. The liver, spleen and adrenals 
appear to be more vulnerable to this fungus 
infection. In disseminated histoplasmosis 











the adrenal glands are almost always in- 
volved. Adrenal insufficiency may then 


ensue due to massive destruction of the 





Fic. 6. This 23 year old medical student coughed 
up bits of caleified material (insert) the night be- 
fore his admission. The consolidation noted in this 


roentgenogram cleared after a second episode of 


coughing associated with calcium flecks. Tests for 
histoplasmosis were positive. The final diagnosis 
was broncholithiasis due to histoplasmosis. 


glands with the production of addisonian 
symptoms. Histoplasmosis is now con- 
sidered to be one of the most common 
iM bre. x23 O M REC EM MR noa 

causes of Addison’s disease.? Some degree 


of caseation can be found in 76 per cent of 


the adrenal lesions produced byv histo- 
plasmosis,? but in spite of this great inci- 
dence of adrenal involvement in histo- 
plasmosis, calcific deposits are seldom 
seen in the roentgenograms. This mav be 
explained by the rapid course of the dis- 
ease with fatal outcome when severe adrenal 
involvement occurs. Not enough time lapses 
for the caseated deposits to become suffi- 
ciently calcified to be seen in the roentgeno- 
grams. Ín some instances the protracted 
course of the disease permits enough cal- 
cium to be deposited in the lesions which 
are readily visualized in abdominal roent- 
genograms (Fig. 8.7). 

The liver is frequently involved in histo- 
plasmosis and hepatomegaly mav be the 
only presenting sign of disease. It is more 
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often associated with splenomeg galy, par- 
ticularly in children, and in cases ol dis- 


` 


seminated histoplasmosis. Fatal cases ot 
histoplasmosis in children frequently show 
à large liver and spleen Po signs of 
intrathoracic involvement ( (Fig. 8B). The 
benign cases with splenic in volvement can 
be detected several vears later when 
multiple small, round and concentrically 


caleified lesions are observed in the roent- 
genograms of these patients (Fig. 8C). 


Caleified lesions also occur in gh liver but 
are rarelv seen in the roentgenograms. 


GASTROINTESTINAL MANIFESTATIONS 


H. capsulatum has been found in almost 
every portion of the gastrointestinal tract. 
Ulcerations about the mouth have been 
reported in cases of histoplasmosis; thev 
can also be found in the tongue, larvnx and 





Caleified. pericardium in a patient with old 
histoplasmosis with positive skin test and negative 
l 


hig. =. 


tuberculosis workup. Pericardiectomy showed 
fibrosis and chronic inflammatory changes. Fun- 
gus was not isolated, 
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epiglottis where thev may be mistaken for 
other conditions. No positive roentgen 
manifestations can be observed in these 
cases unless the lesions are large enough to 
cast a shadow in the roentgenogram (Fig. 
gf). 

Indirect involvement of the esophagus 
with the production of pulsion diverticula 
nas been recently reported by Felson’? in 
cases of histoplasmosis with mediastinal 





Regional Histoplasmosis 











. GJ) This patient had chronic and pro- 
gressive disseminated histoplasmosis. Com- 
plement fixation and culture from skin 
sions were positive for 77. capsulatum. The 
patient expired 5 days after admission. Note 
the calcifications in the area of the right 
suprarenal gland produced by histoplas- 
mosis. Left upper lung infiltrates were also 
present in this patient. (B) Hepatospleno- 
megalv in a § year old child with proven 
histoplasmosis. (C) Splenic calcifications 
from old healed histoplasmosis. 





involvement. 
Fungi are known to be present within 





ulcerations of the gastrointestinal tract. 
‘itzpatrick and Neiman” recently de- 


* a 


scribed a case of fatal hemorrhage from a 
gastric ulcer which contained H. capsulatum 
in its base and surrounding mucosa. As 
high as 20 per cent of patients with histo- 
plasmosis have been reported to have 
gastrointestinal symptoms? and several 
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Fic, 9. G7) [ofty-five vear old patient with chronic 
laryngitis due to inflammatory changes produced 
by histoplasmosis. Swelling and ulceration were 
noted in the supraglottic area, A soft tissue mass 
is seen in the roentgenogram. (8) Barium enema 
study in a patient with histoplasmosis since the 
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cases of intestinal involvement have been 
mentioned in recent reports dealing with 
cases where pathologic specimens were 
avallable.*'»? Ulcerative and pseudopoly- 
poid lesions can occur in such cases in the 
small bowel a as colon including the anus 
and rectum." The ulcerations are com- 
monly small and superficial; they erode the 
mucosa and submucosa and cannot be seen 
in the roentgenograms. Deeper and larger 
ulcerations are rare and may cause e pertora- 
tion and peritonitis.” Pseudopolvpoid for- 
mations have been reported in histoplas- 
mosis and can be demonstrated in the 
roentgenograms;} nisse non apnom: 


ing from a ie E the pna 
(Fig. 95). 

It is possible that cases of histoplasmosis 
have been misdiagnosed in the past as 
ulcerative colitis, enteritis and regional 
Heitis. Collins? found that over 30 per cent 
of oe dic ron ot regional DS 


logic ally p e ps bistophétons, The 
roentgenographic manifestations in such 
instances are no different from those found 
in cases where histoplasmosis is not the 
cause. 

A high incidence of involvement. bv 
H. capsulatum has aa noted in appendi- 
citis and mesenteric lymphadenitis in 
juveniles? eee mani jum can 
onlv be — ] when severe enlargement of 
the mesenteric Iy mp 1 nodes occurs produc- 
ing smooth extrinsic pressure d efects in the 
adjace ent bowel loops. More cases of gastro- 
intestinal involvement could be discovered 
if histoplasmosis is kept in mind as a cause 
of these conditions. 


OSSEOUS HISTOPLASMOSIS 
Although the bone marrow is often the 


site of involvement in histoplasmosis, the 
reports dealing with bone lesions caused bv 


this disease are scant. Kev and Large’ 


——À 


age of 4. olvpoid masses were found in the recto- 
sigmoid area showing lymphoid hyperplasia most 
cl. d to n to id PO Note the 
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reported on a patient with a localized 
lesion of the knee produced bv M. capsu- 
latum. An abscess cavity in the joint and 
articular surface erosion with necrosis were 
demonstrated. Extensive bone involvement 
has been observed in disseminated histo- 
plasmosis.^!* The roentgen manifestations 
were described as cortical thickening with 
ecd of the medullary cavities of the 
long bones. Patches of osteoporosis and 
small areas of bone destruction at the 
epiphyses also occurred. Extensive bone 
marrow involvement was found at autopsy. 

In localized bone involvement the roent- 
genographic findings will be those of a non- 
specific granuloma; destructive changes 


MR the ann are ee with een " 


rotic zh ranges Y "n > surr s eA The 
joint space is usually m and the 
process seems to be localized (Fig 

It is possible that more Bon | ons 
caused by histoplasmosis will come to our 


knowledge as the incidence of discovery of 


this disease increases. 


CENTRAL NERVOUS SYSTEM HISTOPLASMOSIS 


Meningovascular and parenchymal brain 
lesions are observed in some autopsied 
cases with histoplasmosis.” The lesions 
are commonly found microscopically in 





10, Right hip involvement in a 14 year old boy 


Fra, 
with a 14 month history. Chronic inflammation 
with abscess formation and marginal osteosclero- 
sis were found. Fungi could not be isolated. 
Strongly positive reaction to histoplasmin was 
present. 


Regional Histoplasmosis 





Calcification in the right frontal area of a 
49 year old epileptic with suspected histoplasmosis 


Fig. it. 


o a jungs and RU Te a roent- 


the base of the brain and around the vessels, 
simulating the granulomas found in abe 
culosis. It is possible that the central 
nervous system involvement by M. capsu- 
latum is more frequent than generally 
supposed. Not unlikely, some of the non- 
specific caleifications referred to as "brain 
stones"? could represent old healed histo- 
plasmomas (Fig. 11). À review of autopsy 
material should substantiate this possibil- 
1635 


SUMMARY 


A brief description is given of the regional 
roentgenographic manifestations which can 
be found in patients with histoplasmosis. 
Emphasis is placed on the rare and bizarre 
findings occurring in this condition. À plea 
is made for more careful study of patho- 
logic specimens when the radiologist sug- 


gests the possibility of histoplasmosis, 
after discovering suspicious roentgeno- 


graphic signs. 


840 South Wood Street 
Chicago 12, Illinois 
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ROENTGEN FINDINGS IN TERMINAL 
BRONCHIOLAR CARCINOMA* 


By RICHARD D. KITTREDGE, M.D.,f and ROBERT S. SHERMAN, M.D. 
NEW YORK, NEW YORK 


ERMINAL bronchiolar carcinoma, 

although a rather uncommon primary 
neoplasm of the lung, does have special 
clinical significance. This fact is supported 
by its terminology for it has been variously 
called alveolar cell carcinoma, pulmonary 
adenomatosis, alveolar cell tumor, jaag- 
siekte disease, primary multiple carcinoma, 
multiple nodular carcinoma, diffuse lung 
carcinoma, carcinosis, encephaloid carcin- 
oma and carcinomatoides alveogenica 
multicentrica. Interest in terminal bron- 
chiolar carcinoma has been broadened be- 
cause of its apparent relationship to certain 
pulmonary lesions in horses, mice? and 
sheep.*^?? The lesions in sheep are quite 
similar to those in the human being, but 
any etiologic relationship between the two 
is still speculative.?-6 11.32 

Although the literature is extensive, there 
has been only one study chiefly concerned 
with the roentgen findings of this pulmo- 
nary cancer.) [t is our purpose there- 
fore to present the results of a study of 36 
histologically proved terminal bronchiolar 
carcinomas, carefully selected on the basis 
of current pathologicconcepts, accompanied 
by a review of the medical literature from 
the viewpoint of roentgen diagnosis. 

The expanding scope of roentgenology 
makes it no longer adequate for the diag- 
nostician to consider only the general diag- 
nosis, cancer of the lung, foregoing any 
attempt to identify the known pathologic 
types. Of course, no histologic variety has 
only one specific roentgenographic pattern. 
However, our experience has been that 
certain forms of pulmonary cancer do tend 
to produce somewhat uniform roentgeno- 
graphic appearances, although naturally 
considerable overlap exists in this regard. 


REVIEW OF LITERATURE AS CONCERNS 
ROENTGENOLOGIC DIAGNOSIS 


Until about ten years ago, reports of indi- 
vidual cases and articles based upon two 
or three cases were encountered. Such pa- 
tients were usually symptomatic and their 
roentgenologic findings indicated extensive 
and often bilateral disease.1/2:5.6.5.10,11,12,12, 
14,16,17,18,20, 21, 28,24, 25,27, 28,81 


In 1950, 12 cases of terminal bronchiolar 


‘carcinoma were reported with detailed 


histories of each.? All of these patients were 
symptomatic. Half showed involvement of 
only one lobe while in the other half the 
lesions were more diffuse and usually were 
bilateral. Rather extensive initial disease 
was shown and no well.defined, single 
nodules without contralateral spread were 
included. However, only two cases exhib- 
ited peribronchial nodal disease. 

Later the same year four additional ex- 
amples were reported.“ The roentgen fea- 
tures consisted of widespread areas of sepa- 
rate or confluent, poorly outlined, nodular 
densities without hilar lymphadenopathy. 
Serial films demonstrated relatively slow 
progression of the cancerous process. It is 
of note that one patient, a 58 year old 
female, presented herself during an acute 
respiratory infection. The roentgenogram 
of her chest revealed a patchy area of in- 
creased density in the base of the left 
lower lobe. This remained quite unchanged 
until thoracotomy 34 years later. One 
month after operation, diffuse nodules ap- 
peared in both lung fields. This illustrates 
a point observed in this series, 7.e., a lesion 
may remain fairly localized and unchanged 
for a period and then suddenly spread, pro- 
ducing a diffuse infiltrative or nodular pat- 
tern involving both lungs. 


* From the Department of X-ray Diagnosis, Memorial, Sloan-Kettering Center for Cancer and Allied Diseases, New York, New York. 
T At present: Assistant Attending Radiologist, St. Luke’s Hospital, New York, New York. 
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The same month, Paul and Juhl® re- 
ported observations on 8 patients. They 
indicated that the commonest roentgen ap- 
pearance was that of single or multiple 
areas of homogeneous density resembling 
pneumonic consolidation. They found no 
evidence of mediastinal lymphadenopathy 
or pie D = pons generally 


Eos et als suggeste ed that a jaracter- 
istic changes in the bronchographic pattern 
were present which should make one con- 
sider a diagnosis of "alveolar cell carcin- 
oma. They listed them as follows: (1) 
a uniform, diffuse, rather marked narrow- 
ing of the segmental bronchi; (2) rigidity 
and elongation of the bionchr: (3) filling 
rather than coating of the bronchi; and 
(4) lack of filling of the terminal amine: 
tions of the bronchi or of the alveoli of the 
lung segments supplied bv these bronchi. 

We are unaware of confirmation of these 
findings and, in fact, a case seen recently 
demonstrated quite different broncho- 
graphic appearances (Fig. 1). 

Kirklin and McDonald” also discussed 
alveolar cell cancer of the lung. Thev found 





c series showing 


Fic. 1, Spot film from bronchographic 
widened, filled and closely grouped bronchi sur- 
rounded by the terminal bronchiolar carcinoma. 


and Robert S, Sherman 


May, 1952 


that od tumors die on owed n 
Gon Bd: to part ofa ae We ten ps 
were more diffuse, involving both lungs. 

Spain? reported I2 cases of terminal 
Prope Nue à Ius With 
É ch ron ue i 5 


33 patients 
w idi: Par A TURCO iden carcinoma. While 
their comments on the roentgen findings 
also indicated that the single, peripheral 
density was the commonest, there was no 
attempt at a full analysis of the e roentgen 
diagnosis of this necplasm. 

More re cently Woodruff e a/. reported 
on 16 cases of terminal bronchiolar car- 
cinoma. They indicated that 40 per cent 
were less than § cm. in size and confined 
to one lobe. The tumors were fairly well- 
defined solitary lesions or multiple ill. 
defined infiltrates. Larger localized cancers, 
over 5 cm., comprised approximately 20 
per cent of their series. The remaining cases 
showed diffuse disease in both lungs. In 
discussing the roentgenologic features, they 
indicated that the presenting sh adow may 


vary considerably in size. 
In summary the authors of reports on 


terminal bronchiolar carcinoma have usu- 
ally stressed either the presence of diffuse 
nodular lesions involving one or both lungs 
or larger areas of consolidation. Not until 
recently has the localized, single 
lesion been recognized as a common form. 
Metastases were found in approximately 

sO per cent and they were most frequently 

local, z.e., within the thorax, involving the 
same lung, the opposite lias and the hilar 
and mediastinal Iymoh nodes. Distant 
metastases when present most often ap- 
peared in che liver, abdominal lymph 
nodes, bones and one ul glands. Pleural 
effusion occurred occasionally. Apparently 
Ivmph node involvement was a relatively 

late manifestation In many instances. 





MATEREAL 


Histologic diagnosis was obtained either 
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by means of thoracotomy or post mortem. 
Twelve of the 36 patients came to 
autopsy and 24 had thoracotomy. In the 
thoracotomy group, 13 had a pneumonec- 
tomy, 8 a segmental resection, and only 3 
had an open lung biopsy. All of these 
cancers, none of which were associated 
with a primary adenocarcinoma of other 
organs, were diagnosed by members of the 
attending staff of the Department of Path- 
ology. 

Details regarding current concepts of the 
pathologic identification of this cancer are 
supplied by Dr. Myron Melamed, Assistant 
Attending Pathologist. Bronchiolar car- 
cinoma is a type of adenocarcinoma which 
appears to arise from the surface epithelium 
of small bronchi or bronchioles. Like car- 
cinoma in general, it may range from a well 
differentiated tumor, composed of mature 
appearing cells, to very anaplastic cancer. 
The better differentiated bronchiolar car- 
cinomas are composed of uniform, tall 
columnar cells which may or may not be 
mucus secreting and are often quite like 
the normal epithelial cells of the bronchial 
mucosa. The general tendency of bron- 
chiolar carcinoma to grow along existing 
alveolar septa, often respecting anatomic 
segmental and lobar boundaries, 1s some- 
times quite striking. It often remains ap- 
parent even when the tumor fills in alveo- 
lar spaces and forms sizable solid masses. 
If mucus secretion 1s marked, pools or 
lakes of considerable size may form within 
loculated and intercommunicating cystic 
spaces. 

From time to time fibrous or fibro- 
caseous scars resembling burned-out tuber- 
culous granulomas are found in intimate 
association with bronchiolar carcinoma. 
This relationship may be noticed particu- 
larly 1n surgically resected specimens when 
the tumor 1s localized and stil small. 
Necrosis within the carcinoma itself is un- 
common compared with other types of 
lung cancer. This type of change is prac- 
tically confined to those bronchiolar can- 
cers which are poorly differentiated. 

Metastases occur via lymphatic and 
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blood channels. Intrapulmonic dissemina- 
tion and regional lymph node involvement 
characteristically precede distant metas- 
tases. Multiple unilateral or bilateral sepa- 
rate tumors may be present in the lung 
without evidence of other metastases. This 
is variously believed to be the result of 
lymphatic spread, multicentric origin, or 
dissemination by aspiration and implanta- 
tion. It may be so extensive as to cause 
death without distant metastases. 

Adenocarcinomas of major bronchi may 
be similar histologically to some of the 
terminal bronchiolar carcinomas. They 
were not included in this study, nor were 
the rare adenocarcinomas arising in sub- 
mucosal bronchial glands. 

The age range was 42 to 74 years, and 
at the time of discovery of the lung cancer 
6 patients were asymptomatic. The avail 
ability of adequate roentgenograms of the 
chest was a condition of acceptability in 
the series. Thirteen cases were fluoro- 
scoped, but no additional findings of con- 
sequence were revealed. The time interval 
between detection of the neoplasm and 
thoracotomy ranged from 1 month to 5 
years with the usual interval being 1 to 3 
months. In the 12 cases coming to autopsy 
without thoracotomy, the duration of dis- 
ease was I month to 3 years. 

Roentgenographic survey of the bones 
which was carried out in only about one 
third of the cases revealed lytic metastases 
in 4 patients. In one there was involvement 
of ribs, humerus (Fig. 4D), and pelvis, in 
the second the pelvis alone was invaded, in 
the third the skull, femur and vertebrae 
were affected and in the fourth only ribs 
were sites of destruction. If more patients 
had had skeletal surveys, additional lesions 
might have been discovered, but it is not 
the policy to do a skeletal examination 
routinely on every patient with lung 
cancer. 

Roentgenographically, local rib invasion 
was not noted. However, one patient at 
thoracotomy was found to have a non- 
resectable cancer due to involvement of the 
chest wall and the mediastinum. Another 


578 
case, presenting initially with a single 
nodule, showed diffuse pleural plaques of 
metastases 4 months later at autopsy. 

The clinical course varied strikingly, not 
only within the individual roentgen groups 
but between the diferent groups as well, 
Some single nodules remained relatively 
stationary over a 2 to 3 vear period, while 
other solitary nodules spread rapidly and 
became diffuse bilateral disease within a 
few months. Infiltrative lesions tended to 
do poorly with half of the patients dving 
within 4 months. 


ROENTGEN DIAGNOSIS 

Nodular Form. Eighteen cases had a sin- 
gle, well-circumseribed nodule. These coin- 
like densities were equally distributed 
throughout the pulmonary fields (Plate 1). 
Their size varied from 13 cm. in diameter 
to the largest mass measuring 10 cm. How- 
ever 14 were under 3 cm. Four had a mar- 
gin that was somewhat ragged, but most 

ere clearly outlined and spherical. 

"or of the nodular densities 
special interest to us because they 
tained a few poorly defined, 
radiolucencies scattered 
lesion (Fig. 
lobular emphysema or areas of normal lung 
not rendered airless, due to an irregular 
growth of the neoplasm. This feature may 
hold some degree of specificitv for the 
roentgen diagnosis of terminal bronchiolar 
carcinoma. 

Four tumors were 


con- 
I to 3 enm 
throughout the 


followed for one to 
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2). These mav represent foci of 
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One 


Lic. 2, 
demonstrat: 
the termina! 


example from the group of 4 cases 
ng small arens of radiolucency within 
bronchiolar carcinoma, nodular form. 


three months with no interval change tak- 
ing place in their roentgen appearance. Two 
nodules enlarged slightly in a four month 


period. One case during 3 months developed 
pleuritis and a few areas of disk atelectasis. 
Another round nodule. 2 cm. at discovery, 
grew to 7 cm. with sight lobulation and 
hilar lymphadenopathy in 10 months. 
Slight enlargement was seen in another 


NS 
3d 
FESSA 


Explanation of Plate I 


Solitary Nodular Form. Top: (A-R) Diagram Had representation of the roentger appearance of all cases 


presenting a coin-like or nodular density. B; 
on the original roentgenograms. 


Infiltratize Form. Middle: (4-7) Cases showing an irregularly bordered density, « 


and xi often as a ne of binos 


roen Meare aie were S d. 
Unclassified. Bottom, lower row: 


(A-D) T 


characteristics of the three main groups. 


Gdh d 


‘hese 4 dissimilar c 
effusion and bulky lymph node involvement on the contralateral side, fa 


iHustrate the 4 cases showing a vacuolated texture 


varying greatly in size 


us kui 


cases, pre AMI TUM nodules, a massive 
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lesion which was followed for one wear. 
Still another doubled in size in 2 vears and 
a third showed an increase to 4 times its 
original size in 3 vears. 

Infiltratize Form. Nine tumors presented 
roentgenographically as infiltrates (Plate 
1). The size varied from a patchy irregular 
density measuring 2 cm. to somewhat cir- 
cular areas 8 em. in diameter with shaggy 
irregular borders. 

The course of these patients varied con- 
siderablv. Two died within a month of the 
first roentgenographic examination. Three 
patients who were followed from 2 to 4 
months showed no roentgenologic change in 
their lesions with the exception of the de- 
velopment of slight lobulation in one. In 
one case a slight increase in size over a 2 
month period was noted, while another 
patient developed an 8 cm. mass in the lung 
root in 4 months. One lesion increased so 
per cent in extent over a 2 vear period. 

Within this group are 2 patients who at 
the beginning had a local, solitary process 
and subsequently de eveloped a diffuse pat- 
tern of involvement. The first showed in- 
filtration in the right lower lung. Nine 
months later, an 8 cm. mass confluent with 
the right lung root with 1 cm. nodules in 
both lungs and an elevated right leat of the 
diaphragm had developed. The second had 





Fic. 
bronchopneumonic pattern with pleural effusion. 


3. Case 1. Unclassified form showing a unilateral 


Richard D. Kittredge and Robert S. 


Sherman May, 1962 
à 3 em. ill-defined, mfraclavicular infiltra- 
tion which twenty-one months later had 
doubled in size. One month afterwards, 
diffuse nodules in beth lungs were clearly 
demonstrable. 

Segmental Form. Vive cases presented 
lesions which appeared to follow a seg- 
mental distribution «Plate 1). Two caused 
a left upper lung consolidation, with slight 
lobulation and some degree of atelectasis. 
Three involved portions of the right lung. 
lwo of these patients died within one 
month. One lived 7 months and another 
one year, 

"ors a more ic Dien d i Plate 1). 
One showed a patchs density in the right 
upper lung with a pleural reaction which 
became massive within one month. Another 
showed bilateral hiler enlargement with 
mediastinal masses and a 2.5 cm. nodule in 
the lingula. e third apparently started 
with diffuse disease producing a pattern 
similar to bui uc The fourth 
showed a single nodule with patchy pneu- 
monia. Three of these cases died in less 


CASES OF SPECIAL SIGNIFICANCE 


Case L Aft vear old female presented with 
patchy densities in the right mid and lower lung 
field and a minimal degree of pleuritis (Fig. 3). 
The roentgen appearance was that of broncho- 
pneumonia. One month later the picture was 
relatively unchanged. A dose of 3,000 r was 
delivered to the area. The patient died 3 vears 
later, At autopsy the right lung was diffusely 
involved and there were metastases to the ribs. 


Case n. A gt year oki white male denied 
previous chesr disease. A routine chest exami- 
nation revealed a shadow in the right mid lung 
zone, but no action was advised (Fig. 4.4). Five 
months later dyspnea occurred, the patient was 
hospitalized and a right pl eater enusin was 
tapped (Fig. 48). He became progressively 
weaker and approximately 6 months after the 
initial roentgen study a right supraclavicular 
lymph node was biopsied, -ev ealing cancer. The 
patient soon developed bilateral disease (Fig. 
4C) and an open lung biopsy revealed terminal 
bronchiolar carcinoma. Radiation therapy was 
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increase 18 seen in the pleural reaction. 
appeared evenly distributed throughout the 
humerus 





started, but the patient expired in a month, or 
8 months following the initial roentgenographic 
examination. 











CasE it, An operating room employee at the 
age of 62 developed a roentgen shadow in the 
right lower lobe. There was a poorly defined 
patchy infiltration measuring approximately 
2 em. It so happened that this was followed 
over a 3 year period at which time it was seen 
to have increased slightly in size (Fig. 4). 
Finally, 3 years after the roentgenologic dis- 
covery p this lesion the patient underwent a 
thoracotomy and right radical pneumonectomy. 
No lymph nodes appeared to be involved. The 
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Terminal Bronchiolar 


7) Solitary nodule of the mid portion of the right lung. (B) Several mor 
the development of a pleural efusion and an increase in the size of the nodule. (C) Six months 
The right lung is largely infiltrated and 
left lung. 
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showing 
later an 
-j omm. nodules have 
metastasis to the shaft of the 


nths later, 






(D) Characteristic 


gic diagnosis was terminal bronchiolar 
cae The patient is alive and well 11 
vears following the discovery of her cancer. 


pathologic 





Case iv. A 60 vear old :emale developed : 
nodule measuring 3.5 cm. in diameter with 
fairly distinct borders in the right mid lung 

feld. She was asymptomatic and was followed 
over a three year period during which time the 
lesion remained localized, but increased in 
size by four times (Fig. 6). Three years follow- 
ing the discovery of the cancer, a tho cotomy 
and segmental resection of the Gebr middle lobe 
were done. The patient is now alive an 
'ears following thoracotomy. 











Fig. 5. Case mm. Infiltrative 
chiolar c 


was not substantially different. 


SUMMARY AND CONCLUSIONS 


The literature on terminal bronchiolar 
carcinoma has been reviewed from the 
standpoint of roentgen diagnosis. 

2. Thirty-six histologically proved ter- 
minal bronchiolar carcinomas have been 
studied in regard to their roentgen appear- 
ance. 

3. Eighteen presented as localized nod- 
ules in the lung, 9 as single infiltrations, 5 
as segmentally located areas of and 
tion and 4 with sufficient variation as to 
render them unclassifiable. 

4. The course of terminal bronchiolar 
carcinoma was evaluated by 
serial roentgenograms. lt was found that 
some of the diffuse bilateral lesions began 
as a localized nodule. There was a wide 


variability in growth rate and course of 


this pulmonary cancer. 

5. Lymph node involvement and pleural 
reaction were often relatively late occur- 
rences. 

6. The response of these tumors to ir- 
radiation. apparently presents no feature 
specifically related to their recognition bv 
diagnostic roentgenologv. 


dett 


7. The single nodular form in a few in- 


form of terminal bron- 
carcinoma. When first noted three years 
previously on a photoroentgen film, its appearance 


a studv of 


Mav, 1962 





Fic. 6. Case iv, Nodular orm of terminal bronchiolar 


carcinoma which three years previously presented 
à similar appearance except that it was approxi- 
mately one fourth the size. 


stances may present a somewhat specific 
roentgen pattern. 


Richard D. Kittredge, V.D. 


23 East rith Street 
New York 3, New York 
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DETERMINING 


RESECTABILITY OF PRIMARY LUNG CANCER * 


By D. E. SANDERS, 
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DELARUE, 
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(Tor) F.R.C.S.(C) 
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NGIOGRAPHIC examination. of. the 
heart and great vessels in the medi- 
astinum to determine local extension of 
primary lung cancer has been used 1n some 
centers for many vears.^ The method has 
achieved good results but for several 
reasons has not found universal accept- 
ance. This report comprises experience 
with 100 pathologically proven cases. 

The reasons which prompted our use of 
angiography are three: (1) statistics which 
show a steadv increase in the incidence of 
lung cancer (Fig. 1); (2) the fact that in 
spite of intensive preoperative assessment, 
two of every three patients subjected to 
thoracotomy proved in the past to have a 
non-resectable lesion;t and (3) evidence to 
suggest that surgical exploration of the 
patient with non-resectable lung cancer 
may result in unduly rapid extension of the 
disease, the operation itself reducing mean 
life expectancy even though no resection 
is carried out.?? 


TECHNICAL CONSIDERATIONS 


A number to end-opening Lehman cath- 
eter is placed in the innominate vein or 
proximal superior vena cava under fluoro- 
scopic control after venous cut down in the 
arm. Fiftv-five ml. of contrast medium are 
injected bv a Gidlund svringe and simul- 
taneous biplane exposures obtained at a 
rate of two films per second for five seconds, 
roowan age one 2m pst second Tor. 6 : 


and m per ee car ease 8: per cent, 
renografin 76 per cent and ditriokon have 
all been used. An Elema roll film serial 


* Presented at th 
1951. 


** Associate, Department of Radiology, University of Toronto, 


T Assistant Professor of Surgery, University of Toronto. 
t Fellow, Department of Surgery, University of Toronto, 


e Sixty-second Annual Meeting of the American Roentgen Ray 


changer is emploved and a pressure of 5 to 
7 kg. per sq. em. 

Simultaneous anteroposterior and lateral 
views are used for mght-sided lesions and 
two oblique views for left-sided lesions. 
Some recent cases have been examined with 
cineroentgenographic technique employing 
a Marconi 12-inch mage intensifier. 


SELECTION OF CASES 


Only patients with hilar lesions, or with le- 
sions in close relationship to the mediasti- 
num, were chosen. Angiography was em- 
ploved after clinical and laboratory. studv, 
which inciuded bronchoscopy, barium exa- 
mr a FS SOP aeie sie: ios 
A eae T me ode bore Was pur in 
twenty instances, and was negative in all 
but one. Skeletal survey and examination 
of pleural fluid cytology were done when 
indicated. The criteria of non-resectability 
excluding angiographic findings are listed 
in Table :. 

The angiographic criteria of non-resect- 
ability, which form the basis of this study, 


Tape I 


CRITERIA OF NON-RESECTABILITY 





t. Tracheal or carinal involvement on bronchoscopy 

2. Recurrent laryngeal nerve paralysis, phrenic 
nerve paralysis, or Horner's syndrome 

3. Positive pre-scalene ymph node biopsy 

4. Roentgenologic involvement of chest wall (non- 
resectabie), esoph iagus or opposite lung 

g. Superior vena caval obstruction 

6. Recovery of malignant cells from pleural fluid 


7. Distant metastases 


Society, Miami B.ach „Florida, September 26-29, 


884 





Vot. 87, No. § 


are as follows: Any persistent filling defect 
or narrowing of the superior vena cava, 
right atrium, or left atrium was considered 
to indicate the presence of non-resectable 
disease. Any involvement proximal to the 
bifurcation of the right pulmonary artery, 
or within the proximal 1.5 cm. of the left 
pulmonary artery, or within the terminal 
1-2 cm. of the four major pulmonary veins 
also rules out resection. The terminal por- 
tions of the pulmonary veins can be filled 
by reflux of contrast medium from the left 
atrium when the pulmonary artery on the 
side of the reflux is occluded. 

Minor degrees of displacement of the 
superior vena cava, the pulmonary arteries 
or veins correlate well with metastases 1n 
the regional lymph nodes in these areas. 
At operation the involved lymph nodes 
can, on occasion, be dissected and re- 
moved. Also, an intrapericardial dissection 
and ligation of the pulmonary veins may, 
on occasion, be feasible. Displacement 
alone, therefore, is not an absolute indica- 
tion of non-resectability. 
Variation in caliber of the 
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Fic. 1. The standardized death rate for lung cancer 
in Canadian males from 1931 to 1956 is shown for 


ages 15-84 years, illustrating a fairly uniform and 


progressive increase over this time interval. 


(Courtesy of Dr. A. J. Phillips.) 





arteries is measurable on the static films 
according to the phase of the cardiac cycle. 
A failure to show expansion in svstole has 
been readily observed, particularly in the 


cine films where there is a striking reduc- 





Fic. 2. S.P. (A) Plain posteroanterior and (B) lateral roentgenogram showing parameciastinal collapse and 


consolidation in right middle lobe. The lateral roentgenogram shows biconvex configuration consistent 





with a mass within the predominantly involv 
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ed medial segment. 
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asin Figure 2 confirming the pres 


vena cava, adjacent right atrial w 





Zand B) Same cas E 


nce of a large mass involving the superior 
all and overlying pericardium. Proven non-resectable 











at thoracotomy, 





Note reflux into azygos vein due to partial superior vena caval obstruction, 





EI 


S. (4) Complete ri 





E ^ 


'rontal angiogram shows obstructed right upper lobe artery, and, in adc 
on the superior aspect of the right pulmonary artery proximal to its bifurcation. 
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ght upper lobe consolidation with slight loss of 
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tion in the flow through the involved seg- 
ment. One advantage of the cine is the 
facility of viewing the injection sequence 
ona TV monitor as it occurs so that if the 
desired image 1s not obtained or position is 
not optimal, these can be corrected and the 
injection. repeated. We have varied the 
technique in more recent cases, adding 
multiple injections with more selective use 
ot the catheter. 








ty 


RESP LYS 







Of the 100 patients, 42 were considered 
to have resectable lesions. Because of co- 
existing emphysema, cardiac disease, or 
other disability, only 32 were suitable candi- 
dates for thoracotomy. In 29 the predicted 
absence of involvement of the heart and 
essels was confirmed. There were 3 















patients who had spread to the heart or pac, §. AL. Left oblique angiogram. The arrow 
great vessels not recognized preoperativelv. indicates the site of complete obstruction of the 





Interestinglv enough, all had carcinoma in left pulmonary artery at its origin. The primary 
ehe left upper lobe bronchus lesion in the left upper lobe bronchus was non- 


dus cero ; B PUES as confirmed at thoracotomy. 
Ihe errors in the 3 cases reflected an 


inability to recognize local metastasis in the 











r 


Fic. 6. W.M. (4) Left hilar mass and upper lobe infiltration discovered on survey roentgenogram. (8) Gross 
annular involvement of the left pulmonary artery with extension to the main pulmonary artery. Non- 
resectable lesion. No thoracotomy was performed. 
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s considered to be an 
statistical purposes but there was a 
bation therapy prior to thoracotomy 
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terval and 
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tht. In the first place, the pres 
ence of left upper lobe collapse of a con- 
siderable degree was noted in these cases, 
and secondiv, the degree of rotation of the 
thorax might have been more advanta- 

Ed ft obliqu : d ogram showing n ' geously s lected to project the left puimo- 
constnction of. the let t pulmonary Peta 273 8 nary artery ina p Jane as n early para lel to 
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beyond its origin (upper arrow), to à F^ of ( | M M ose 
i SS MG d j E. | S8 ©" the film as possible to insure good visualiza- 
Iymph node metastases, The lower arrow indicates = 





tion of its length. The areas of involvement 









the primary lesion o he dis segment of the * = | : 
EA ANN ET TUN found at thoracotomv are detailed below: 





às a cone-shaped 
left upper lobe. 
therefore did not 








posterior aspect of the left lung root (Table 
n). Review of the angiograms brought two 














Fic. 8. J.P. C4) Right upper hilar mass, infiltration and partial collapse of the re 
roentgenogram. (8) Angiogram shows conical obstruction of the right upper lobe 
involvement of the main artery. Pneumonectomy was performed and the find: 
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opacify and could not be assessed. At thoracot- 
omy the involvement of the left upper lobe 
artery was found to extend proximally to the 
left main pulmonary artery, the anterior vein 
and adjacent pericardium and this extension 
was not demonstrated angiographically even in 
retrospect (Fig. 9). 


Case No. 65 (A.P). A lobar arterial obstruc- 
tion in the left lung root almost identical to 
Case 29 was seen. Thoracotomy showed in- 
volvement of the pericardium and left atrial 
wall. 


Case No. 74 (W.E.). The one patient who 
had a positive pre-scalene lymph node biopsy, 
with left upper lobe carcinoma and no demon- 
strable abnormality in the angiogram, under- 
went operation for the purpose of a palliative 





Fic. 9. P.F. Left oblique angiogram showing an ob- 
struction of the left upper lobe artery (upper ar- 
row). No involvement of the left pulmonary artery 
was demonstrated. Thoracotomy revealed plaque 
of tumor, extending to the left pulmonary artery 
without narrowing, involvement of the anterior vein 
(not Alled in the angiogram) and of the adjacent 
pericardium. The lower arrow indicates a mass in 
the Jeft hilus with upper lobe collapse. This was 
the site of involvement of the anterior vein and 
pericardium found at thoracotomy which rendered 
this lesion non-resectable. 
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Fic. 10. Schematic drawing illustrating the arbitrary 
line 1,5 em. from the origin of the left pulmonary 
artery separating the non-resectable lesions on the 
proximal side (Fig. $ and 6) from the peripheral 

ig. 7). LPA=left pulmonary 
artery; RPA =right pulmonary artery; PA = pul- 
monary artery; RV «right ventricle. 


- 


lobectomy. Surgical exploration revealed lymph 
node metastases surrounding the left pulmo- 
nary artery and extending up the trachea, It 
was decided that lobectomy was therefore 
technically impossible. 


Three patients had spread to the pleura 
or chest wall which prevented curative 
resection but the major vessels were un- 
involved as predicted from the angiogram. 
Three others had more extensive lymph 
node involvement than suspected from all 
of the preoperative investigations but these 
were resectable and the great vessels were 
not involved. 

There were $8 patients whose angio- 
grams were interpreted as showing non- 
resectable disease. Eighteen of these pa- 
tients were subjected to thoracotomy. 
These 18 patients were good operative 
risks, in the vounger age range, and had no 
other firm contraindications to pneumo- 
nectomy. In 17 of these the angiographic 
findings proved to be correct and no exci- 
sion could be attempted. The one remain- 
ing patient was submitted to a course of co- 
balt beam therapy and seven months later 
had a successful pneumonectomy at an- 
other hospital. This patient died six months 
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Gr po angiogram of a small right upper lobe lesion, the venous phase demon- 


strating left atrial filling defect. There is a large effusion on the right side with abies of filling of the right 


pulmonary veins and some stasis of contrast medium in the right lower lobe 


. At operation there was gross 


infiltration of the left atrium by the neoplasm. (B) Line drawing of 4, LA =left atrium. 


after surgerv with local and distant me- 
tastases. The angiographic findings there- 
fore were correct 1n 17 of 18 cases, and mav 
have been correct in all 18, though this 
could not be proven because of the interval 
between investigation and pneumonectomy, 
and the etfect of radiation therapy in pro- 
ducing regression in the local extent of the 
disease. 

The remaining 40 patients had angio- 
grams which were interpreted as showing 
non-resectable disease, and they did not 
have a thoracotomy. This conservatism 
was considered justifiab le in view of gross 
involvement of the major vessels. 


SUMMARY 


Of ico patients examined, £o had sur- 
gical exploration. The angiogr aphie inter- 
pretation correlated accurately with the 
operative findings in 46. The posterior 
aspect of the left upper lung root was least 
accessible to accurate interpretation in our 
hands. Most of our patients had left-sided 
lesions. Surgical exploration was carried out 
in patients with no other contraindications 
to surgical treatment if there were equiv- 
ocal angiographic findings. 

Those patients not submitted to thoracot- 


omy demonstrated in our opinion incon- 


trovertible evidence of non-resectability. 
This judgment was based on the operative 


proof in i7 cases considered non-resect- 
able by angiograms .n which the neoplasm 
was seen to extend bevond the limits ac- 
ceptable tor curative resection. 

A normal angiogram does not exclude 


intrathoracic extension. remote from the 
heart and g! reat vessels, and the procedure 


therefore does not replace accepted clinical 
and roentgenologic techniques in use for 
preoperative investigation. It is an informa- 
tive and com ee ementary procedure reserved 


for selected case 


Douglas E. Sanders, M.D. 
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THE ROENTGENOLOGIC SIGNS OF PEDUNCULATED 
PLEURAL TUMORS* 


By ALFRED S. BERNE, M.D., and E. ROBERT HEITZM AN 


M.D. 





SYRACUSE, NEW YORK 


RIMARY pleural tumors are rare. 

However, they are being recognized 
more frequently because of greater utiliza- 
tion of chest roentgenography. 

Mesothelioma is the most common 
tumor originating from the pleura. Two 
gross pathologic types are recognized, dif- 
fuse and localized. The localized lesion 
occurs more frequently.$ 

It is noteworthy that localized pleural 
mesotheliomas are often pedunculated. 
Pedunculation occurred in 13 of 24 cases 
reported by Clagett ef al., in 3 of 8 cases 
reviewed by Stout and Himadi,® and 2 of 
6 cases studied by Thomas and Drew. 
Thus 30 to 50 per cent of localized meso- 
theliomas are attached to the pleura by a 
pedicle. 

It has been emphasized that an intra- 
thoracic mass, if accompanied bv the 
clinical syndrome of chills and tever, 
migratory arthralgias, and clubbing of the 
digits, is very likely to be of pleural origin. 
Usually, however, such a tumor is detected 
as an incidental roentgenographic finding 
without associated clinical signs or symp- 
toms. In this circumstance roentgenologic 
analysis is the only method by which a 


cates that a correct preoperative diagnosis 
is rarely made.!346 In the evaluation of 
such a problem very little emphasis has 
been given to the importance of the fact 
that localized pleural tumors are often 
pedunculated. If the presence of a pedicle 
can be established, the pleural origin of 
the mass is proven. 


ROENTGENOLOGIC SIGNS OF 
PEDUNCULATION 


If very little of the surface of an intra- 
pleural mass is attached to either of the 
pleural surfaces, the tumor is relatively 
free to move about in the pleural space. A 
pedunculated pleural mass has this char- 
acteristic. 

Because of the remarkable mobility of 
these tumors, a striking change in the 
shape and density of the roentgenographic 
shadow they produce can occur on com- 
parably projected and exposed roentgeno- 
grams. As pointed out by Blount? in one 
of his cases, this is due to change in the 
axis which the tumor presents to the 
roentgen ray beam. These phenomena can 
be observed best with inspiration and ex- 
piration roentgenograms and/or fluoros- 
copy (Fig. 1, .4-D). 

The presence of a pedicle may permit a 
marked change in the position of the mass 
in the thorax with change in the patient's 
position or after the production of a pneu- 
mothorax or hvdropneumothorax ( LEE n 


A ie F) " 
DISCUSSION 


The importance of recognizing that an 
intrathoracic mass is pedunculated is con- 
siderable. This finding indicates with cer- 
tainty that the mass is of pleural origin. 
Therefore it constitures the most reliable 
sign of a pleural tumor. Because of the 
frequency of pedunculation of localized 
fibrous mesotheliomas, this entity becomes 
a likely diagnosis. The presence of a 
pedicle also indicates with considerable 
reliability that the tumor is benign. Fur- 
ther, it shows that the tumor can be ex- 


* From the Radiological Services of the Syracuse Memorial Hospital and the Crouse-Irving Hospital, Syracuse, New York, and th- 
Radiology Department of the State University of New York Upstate Medical Center, Svracuse, New York, 
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Fic. 1. An asymptomatic sọ year old white male was admitted for excision of a "lung tumor" found on 
routine chest roentgenogram. 

(4 and B) A sharply defined 6x X4 cem. shadow was seen posterolaterally in the right lower lung 
field. Erect, right anterior oblique spot roentgenograms were made in (C) inspiration and (D) expiration 
and document the following fluoroscopic findings: 1. Caudad movement of the shadow on deep inspiration. 
Note the changing relationship of the shadow ( Ê ) to the scapula ( 1 ) and the posterior ninth rib indicating 
that it is not a sessile parietal pleural mass and that it is not extrapleural; 2, apparent decrease in density of 
the shadow during expiration suggesting rotation of the axis of the mass with respiratory movement; 
3. change in shape of the shadow; on inspiration the shadow shows a lobular outline while on expiration it 
is smoothly curved. These findings indicate a lobulated mass movable within the pleural space, Ze. a 
localized pedunculated pleural tumor. 

At thoracotomy a smooth encapsulated, besselated mass was found in. the right pleural space attached to the visceral 
pleura of the upper lobe by a 24 cm. pedicle. The lesion was excised and proved to be a fibrous mesothelioma. 


cised rather simply. Clagett eż al’ state inated.” Except in the cases of very large 
that, "Some of the small tumors were tumors, the operations usually were not 
attached to the lung by a small vascular difficult. 

pedicle, and onlv a ligature and a few A pleural fibrin ball could mimic a 
sutures were necessary to accomplish pedunculated pleural timor. However, the 
complete removal of the tumor and repair patient's history should help in making a 
of the lung from which the tumor has orig- differential diagnosis. Fibrin balls usually 
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Fic. 2. A 61 vear old white male was 
hemoptysis. There was an 8 vear history of a left 
(A, B and CY.À ox cm. 
abnormal density 1s smooth, rounde 
(D, E and P) Following attempted needle hbiops: 


of the left upper lobe (+) and the mass (T 





to ‘ lesion movable in the pleural space, ze. a localized, pedunculated pleural 
attached 
lesion was extirpated and pro 


thoracotomy a firm, bosselated tumor was found 
of a left lower lobe by a 1$ em. pedicle. The | 


condary to 
especially 


‘cur In association with or se 
longstanding pneumothorax 
therapeutic pneumothorax. 


SUMMARY 


Thirty to fifty per cent of localized 
brous pleural mesotheliomas are peduncu- 
lated. 


The roentgenologic signs of pedun Gifs 


lation of pleural masses are presented and 
two cases of localized fibrous mesothelioma 
demonstrating these signs are illustrated. 


Berne and E. Robert l! 


admitted because of hypertension, congestive h 
chest tumor. 
shadow was present in the left posterior costophrenic sinus. Note that the 
and does not obliterate the vascular shadews in the let 
of ub 
) are c 
costophrenic sinus as a result of the pneumothorax iid lung 
tumor, The marked change in the position of the mass with r 


"£z man 





art faure and 


E 


r lobe. 

mass, i hemopbneumothorsx developed. The margin 
mi Mee n. Fhe mass has risen from the posterior 
r collapse. The pleura: gas sharply outlines the 


elias: to both lung ind parietal pleura points 
timor. 


à of the posterior basal segment 


a fibrous mesotheliom: 


t Ower 








I] 


to the visce: 





Roentzenologic 


analvsis which shows 
that--4- peripheral 


intrathoracic mass is 
pedunculated indicates that the lesion is 
pleural in origin, likely a benign tumor, and 


probably a localized fibrous mesothelioma. 








Pedunculation of the tumor implies 
that a relatively simple surgical removal is 
possible. 

Alfred S. Berne, MLD, 


736 Irving Avenue 


Syracuse IO, New York 
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POST-TRAUMATIC HERNIATION OF THE LUNG* 


By DONALD A. TAYLOR, 


M.D., asd HAROLD G. 


JACOBSON, M.D. 


NEW YORK, NEW YORK 


Oo} e AM Nhe herniation of the 


tion. Fewer TM 300 | cases are recorded i in 
the medical literature to date and a review 
of the recent — 2 Heron jode 


REPORT OF A CASE 


M.H. 115-007. This was the first admission 
of a thirty-four year old Puerto Rican male 
complaining of a "lump on the chest." Approxi- 
mately twelve years prior to admission, the 
patient, in an attempted suicide, inflicted multi- 
ple knife wounds to his left ee ee Orher 
than suturing of superficial lacerations, no 
reparative or intrathoracic surgery was per- 
formed. Fight years prior to admission, a left 
parasternal bulge was noted which was mark- 
edly accentuated on coughing, sneezing and 
straining. This persisted unchanged to the 
present. No pain was experienced at any time. 

Physical examination showed a relatively 
healthy male in no distress. Vital signs were 
normal. Multiple small scars were noted over 
the left hemithorax, anteriorly. A 2-3 em. de- 
fect in the intercostal muscles was palpable at 
the level of the third anterior intercostal space 
medial to the costochondral junction and lateral 


to the sternum. On coughing or performance of 


the Valsalva maneuver, a large, crepitant bulge 
measuring approximately 5X2 cm. appeared 
at the site of the defect. The bulge vanished and 
the chest was rendered normal in appearance 
when quiet respirations were resumed. 
Laboratory data included a normal hemo- 
gram and urogram; serology was negative. Pul- 


monary functions revealed a vital capacity of 


3,460 cc. (92 per cent of predicted normal), 
maximum breathing capacity 1,080 cc. (105 
per cent of predicted normal). Left brachial 
artery puncture: Os content 18.6 volume per 
cent, CO; content 18.8 mEq./L., Oz capacity 
19.7 MEUM per cent, Oy saturation 94 per cent, 
pH 7.50, calculated partial pressure CO; 30 mm. 


Roentgenograms of the chest in the frontal 
p lateral projections were normal (Fig. 1, 
1 and B). Koentgenograms obtained during a 
: alsalva maneuver showed a radiolucent area, 
projecting bevond the confines of the thoracic 
cage, measuring 5X2 cm. and containing lung 
markings. This area was at the level of the left 
third. anterior intercostal space in the para- 
sternal region and was best visualized in the 
right anterior oblique and left lateral projec- 
tions (Fig. 2, Z and Bj. The impression was 
that of a parasternal herniation of the lung. 

Treatment consisted of surgical repair of the 
muscular defect using an ivalon patch. The 
patient made an uneventful recovery and was 
discharged twelve days after surgery. Post- 
operative follow-up roeatgenograms were not 
obtained. 


DISCUSSION 


A Jung hernia mav be defined as a pro- 
trusion of the lung bevond the normal 
confines of the thoracic cavity through an 
abnormal opening in the chest wall. The 
hernia is covered bv a pleural sac and skin. 
Transmediastinal hernias are not related 
etiologically or pathologically to the her- 
nias being considered here, and are not in- 
cluded. 

The basic classification as suggested bv 
Nlorel-Lavallée* in 1847 is still accepted 
todav.** Table 1 gives the combined data, 
as gleaned from the literature, for all lung 
hernias when classified. according to loca- 
tion. Table rr gives the data when clas- 
sification is by etiology.473 

The majority of cervical herniations are 
congenital or spontaneous in nature, usu- 
ally due to a defect in Sibson's fascia, and 
occur between the scalenus anticus and 
sternomastoid muscles, an anatomically 
weak area where the tee is least protected 
by bone and muscle.?* u 


Most thoracic hernias follow trauma 


* From the Division of Diagnostic Radiology, Montefiore Hospital, New York, New York, and the Department of Radiology, 


New York University School of Medicine. 
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Fic. 2. (4) Right anterior oblique and (8) left lateral roentgenograms of the chest 
during the Valsalva maneuver demonstrate the lung hernia (arrows). 
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TABLE I 


CLASSIFICATION OF LUNG HERNIAS 
ACCORDING TO LOCATION 





Hiscoe and 


Montgomery and 


| : Me Combined 

Lutz? Digman! ie 
Loca- 3 Figures 
tion r ; ie oog : (Per 

No.of Per No. of — Per Cent 

Cases Cent Cases Cent | 
Cervical 16 20.5 is 30.4 25 
Thoracic 62 ym 39 69.6 pe 


which may be of varying degrees of sever- 


ity ranging from simple rib fractures to 
extensive operative procedures. Herniation 


commonlv occurs at the site of previous 
trauma. À combination. of acquired. and 
congenital factors may operate to cause 
herniation at a location distant from the 
site of previous trauma. Anteriorlv in the 
parasternal region just medial to the 
costochondral junction, where the inter- 
costal musculature 1s thinnest, 1s the most 
common location for such herniation. Pos- 
teriorlv, at the costovertebral angle just 
medial to the termination of the internal 
intercostal muscles, there 1s another site of 
anatomic weakness. Here, protection is 
afforded by the heavy paraspinal muscles 
making herniation less likely. 

In his original classification, Morel. 
Lavallée’ included consecutive hernias in 
the acquired group and he defined them as 
hernias with delayed development after 
local trauma. The consecutive hernia is 
now included with the traumatic hernia. It 


Donald A. Tavlor and Harold G. Jacobson 
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is difficult to account for the time lapse 
between the initial injury and the occur- 
rence of herniation. The hernia mav be 
secondary to a giving-way of the immedi- 
ate post-traumatic fibrosis under the strain 
of normal and abnormal exertion.^!? This 
feature of delayed onset characterized our 
case. 

Today a diaphragmatic lung hernia is 
considered to be an irmpossibility because 
of the differential in pressures in the tho- 
racic and abdominal cavities. In 1882, 
Beale! described 1 case of so-called incar- 
cerated hernia of the lung through the 
Since that time no similar cases have been 
reported. 

Clinically, the picture is that of a rela- 
tively healthy patient who complains of a 
bulge in the chest occurring during cough- 
ing, sneezing and straining. The diagnosis 
depends on finding a soft, bulging, crepitant 
mass, disappearing or diminishing on rest 
and recurring on coughing or straining. 

The roentgen examination is confirma- 
tory. Fluoroscopy and spot roentgenog- 
raphy, in the oblique and lateral projec- 
tions, performed while the patient is alter- 
nately at rest and straining, will satis- 


factorily demonstrate the to and fro 
movement of the lung through the hernial 
orifice. Roentgenograms exposed in the 


standard oblique and lateral projections 
will characteristicaliv show a radiolucent 
area projecting bevond the confines of the 
thoracic cage and containing lung markings. 


Taurg H 





CLASSIFICATION OF LUNG HERNIAS ACCORDING TO ETIOLOGY 


Montgomery and Lutz? Hiscoe and Digman? Combined 
Paoa uedandiccase ce indie iun eie S M ISP ERE HERE Figures 

No. of Cases Per Cent No. of Cases Per Cent (Per Cent) 

Congenital 29 15.6 11 19.6 ia 
Acquired 

Traumatic 83 50.3 32 i is 
Spontaneous $3 ST T To 29 
Pathologic o o 2 3.4 i 
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SUMMARY 


A’ case of post-traumatic herniation of 
the lung is presented with a brief review 
of the pathogenesis and of the present 
classification of lung hernias. Clinical 
and roentgen findings are discussed. 


Donald A. Taylor, M.D. 

Division of Diagnostic Radiology 
Montefiore Hospital 

a1oth Street & Bainbridge Avenue 
New York 67, New York 


REFERENCES 


1. Beare, E. C. On a case of hernia of lung through 
diaphragm. Lancet, 1882, 7, 139—140. 

2. Harpaway, R. M., and Conno ty, C. J. Hernia 
due to nonpenetrating trauma. U. S. Armed 
Forces M. F., 1955, 6, 1202-1206. 

3. HARTUNG, A., and Grossman, J. W. Hernia of 
lung; brief review and report of case. Am. J. 


Post-Traumatic Herniation of the Lung 


If. 


12. 


899 


Roentcenot, & Rap. THERAPY, 1941, $6, 
321-323. 


. Hiscog, D; B., and Dicman, G. J. Types and 


incidence of lung hernias. 7. Thoracic Surg., 
I955, 30, 335-342. 


. Hurwicu, J. J. Lung hernia; case report and 


review of literature. F. Thoracic Surg., 1949, 
18, 261—268. 


. Konor, E. Hernia of lung. 4m. Reo. Tuberc., 


1939, 37, 39-48. l 
UER, E., and Bapes, B. Hernia of lung. 7. 


Thoracic Surg., 1946, 15, 77—98. 


. Monrcomery, J. G., end Lurz, H. Hernia of 


lung. Ann. Surg., 1925, 82, 220-231. 


. MonEL-LavaALLÉE,. Hernies du Poumon. Bull. 


et mém. Soc. méd, Paris, 1845-1847, I, 75—195. 


. Ours, H. A. Hernia of lung; roentgen observa- 


tions, with report of traumatic case. Radiology, 
1933, 20, 253-266. 
PaLazzo, W. L., and Garnett, T. A. Cervical 
hernia of lung. Radiology, 1951, 56, 575—576. 
SHocket, E., and Hupson, T. R. Lung hernia. 
Indust. Med., 1957, 26, 556-558. 


Mayr, 1962 


THE AXILLARY MASS SIGN ON LATERAL 
CHEST ROENTGENOGRAMS* 


By FREDERICK J. 


a roentgen sign visible 


on certain - lateral chest roentgeno- 


grams which indicates the presence of 


an axillary soft tissue tumor mass wis 
described by us. Since that time we 


have gathered additional illustrative cases, 
and a report of the axillary mass sign can 
now be made in detail. 


ILLUSTRATIVE CASES 


The first case which came to our atten- 
tion was that of a seventv-two vear old 
woman who was known to have had 
lymphosarcoma for two years, and who 
came to the hospital ud of ma- 
laise and cough. Figure 1, Æ and $ shows 
posteroanterior and lett iier six-foot 
chest roentgenograms both of which reveal 
an anterior superior mediastinal tumor 
mass. On the lateral roentgenogram, how- 
ever, there is an additional density super- 
imposed upon the upper posterior portion 
of the cardiac silhouette. Its curvilinear 
anterior margin is clearly defined but its 
posterior margin is not, for it fades into 
the general density of the hilus and poste- 
rior mediastinal area. There is no corre- 
sponding finding on the frontal roentgeno- 
gram to explain the presence of a possible 
second mediastinal mass. The shadow in 
question was uneasilv interpreted as due to 
some unusual soft tissue fold or a processing 
artefact. 

Further roentgen study was performed 
after a course of radiation therapy, a 
tumor dose of 2,500 rads being delivered 
through opposing ports to the superior 
mediastinum (Fig. 2, 4 and B). The upper 
mediastinal tumor mass had regressed, but 
again a mass shadow was present on the 
lateral roentgenogram, obviously repre- 
senting neither a tumor within the chest 


BONTE, M.D., 


DALLAS, 


and MURRY D. SCHONFELD, M.D. 


TEXAS 


nor an artefact. We examined the patient 
and found a voluminous, soft right axillary 
mass which was said to have been residual 
following a course of radiation therapy 
delivered to enlarged right axillary lymph 
nodes at another hospital two vears before. 
On inspection and palpation of the axilla 
with the patient positioned as for lateral 
chest roentgenographv, it could be seen 
that the anterior margin of the mass was 
sharply defined and projected well above 
the surface of surrounding axillary con- 
tents; — bs mass Bog cordes 
anterior marg 
grams was not, : asweat fret 2:50 e 
bad of ud cic uud of the pliable mass 
for it was 
bm - well ere on both left and 
right lateral roentgenograms (Fig. 1, 7 and 
B; and 2 Sou ane 

In order to prove beyond doubt that 
the shadow in question really represented 
aright axillary. mass, we asked the patient 
to cooperate with us in one last test: the 
surface of the mass was liberally painted 
with an iodine-containing roentgenographic 
contrast material and roentgenograms were 
taken in the posteroantenor and in both 
lateral projections (Fig. 3, .7, B and C). The 
mass was readily o in the frontal 
projection (Fig. 3.7) and was obviously 
responsible for the rounded soft tissue 
density seen on earlier studies (Fig. 3, B 


an d ( Je. i 


ma wise, a ae ER ior ae | left 
lateral chest roentgenograms are the rou- 
tine procedure for chest studies used in this 
department, and so, on the lateral chest 
roentgenograms of a number of patients 
from the tumor services, we have had addi- 


* From the Department of Radiology of the University of Texas Southwestern Medical School, Parkland Memorial Hospital, and 


Saint Paul Hospital, Dallas, Texas. 
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4) Posteroanterior and (B) left lateral chest roentgenograms show 
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IIo. 4. (4) Posteroan terior and (22) left lat 
known chronic | ymphocytic leukemia, , 
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^order presenting in an terior mediastinal! region on 
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"iG. §. Gd) Posteroanterior and (B) left lateral chest roentgenograms of a seventy-nine year old woman with 
widespread metastases from an adenocarcinoma of the right breast. The mght axillary mass is visible on 
fe and the axillary mass shadow is visible in the anterior mediastinum on B, showing a sharply defined, 


curved anterior border, fading off posteriorly into the midmediastinal structures. 


This density is the 


characteristic appearance of upper axillary masses on lateral chest roentgenograms. Both ,Z and B show 
considerable evidence of bone metastasis. Patient motion occurred during exposure ot 4, 


ional opportunity to observe this aspect 
f axillary soft tissue tumor masses. 
Figure 4, Æ and B shows the initial 
oentgenograms of a sixty-five vear old 
voman who had developed generalized 
xc in Ta course of ny oe 
pper uhr axillarv d m re ec mass RU 
vals easily seen on the frontal projection 
Fig. 4,7) and caused the mass shadow seen 
in the lateral chest roentgenogram (Fig. 
A) in the anterior mediastinal region. 
Another example of an axillary mass 
vhich simulates a mediastinal tumor on the 


ateral chest roentgenogram is seen in 
“gure $B, which was made under emer- 


encv circumstances of a seventy-nine 

ear old woman known to have an adeno- 
arcinoma of the right breast. In addition 
o numerous metastases to lung, ribs and 
horacic vertebrae, the lateral roentgeno- 
ram shows an anteriorly rounded density 
uperimposing the superior mediastinal 
egion. There was no evidence of the 
yresence of an intrathoracic mass on the 
rontal projection (Fig. 54); however, there 


was evidence of an irregular lymph node 
mass high in the right axilla, the true 
cause of the mass shadow H on the 
lateral roentgenogram. 


TE appearance of bilateral axillary 
masses Is demonstrated on Figure 6, 4 Jand 
patie e posteroanterior and left lateral chest 


roentgenograms of a seventy-two vear old 
man who had chronic lymphocytic leu- 
kemia. The more anterior of the two mass 
shadows on the lateral roentgenogram 1s 
readily recognizable as being extramural, 
for its upper margin crosses the sternum. 
The more posterior mass, however, seems 
to hie within the thorax. 

When both axillary and hilar masses are 
present, interesting findings appear on the 
lateral roentgenogram. Figure 7, Æ and B 
shows the initial roentgenograms of a sixty- 


five vear old man known to have chronic 
lvmphocytic. leukemia. A relatively flat 


but sizable right upper axillary mass was 
apparent on physical examination and can 
be seen on the posteroanterior roentgeno- 
gram (Fig. 7.7). The lateral roentgenogram 
(Fig. 7B) shows the axillary mass shadow 
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ally present the appearance seen on Fig- 
ure 8, ,7 and B in which the anterior mar- 
gin of the axillary fold is relatively straight, 
but, on occasion, a re-examination 1s 
necessary so as to be sure that an axillary 
mass was indeed not present (Fig. 9, -Z and 
B). 

Under certain circumstances the false 
axillary mass visualized on the lateral 
chest roentgenogram may itself be simu- 
lated by an extrathoracic and extra-axillary 
structure: Z.e., the stump of an amputated 
arm. Figure 10, Æ and B shows such 
stump, readily identifiable because of the 
presence of a demineralized proximal hu- 
merus. The findings on Figure 11, ,7 and B 
are somewhat more subtle. however, with 
the only visible portion of the humeral 
stump superimposed upon the sternum, 
and with the soft tissues of the stump 
simulating a lesion of unusual location. 

Recognition of the axillary mass sign 
will occur frequently as the routine use of 
the lateral chest roentgenogram becomes 
more widespread. The origin of this mass 
shadow, although sometimes apparent on 
frontal and lateral roentgenograms is often 
perplexing, requiring the radiologist to per- 
form a physical examination of the axilla 
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and its environs in a truly clinical manner. 


SUMMARY AND CONCLUSIONS 


Axillary soft tissue tumor masses may 
simulate mediastinal tumors on lateral 
chest roentgenograms, usually presenting 
in the anterior superior or middle mediasti- 
num with well-defined curvilinear anterior 
margins. A tumor of appreciable size in one 
axilla will cause such a shadow on either 
lateral chest roentgenogram. 

The axillary mass sign on lateral chest 
roentgenograms may itself be simulated by 
heavy anterior axillary folds in obese per- 
sons. As a rule, fold lines are straighter in 
contour and lower in position than the 
S axillary mass shadow. 

. Other structures, such as the stumps 
of pM arms, may simulate both 
axillary and true intrathoracic mass shad- 
OWS. 
£323 Harry Hines Boulevard 
Da illas 35, Texas 
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CALCIFIED PULMONARY ARTERY THROMBUS* 


By WILLIAM H. McALISTER, M.D.,f and 1 


STHYL BLATT, M.D. 


CINCINNATI, OHIO 


T E purpose of this paper is to report 
a proved case of calcified pulmonary 
artery thrombus demonstrated roentgeno- 
graphically. Attention has not been spe- 
cifically directed to the recognition of the 
calcification on chest roentgenograms; 
however, we feel that more cases will prob- 
ably be diagnosed as radiologists become 
aware of this entity. The foll owing reasons 
substantiate this belief: (1) it is well known 
both clinically and experimentally t that a 
thrombus in any vessel in the bodv, espe- 
cially if present for a long time, may calcity ; 
also, it has been well documented that 
thrombosis of a major pulmonary: vessel 
may be compatible with long survival;* 
therefore, it would seem logical to expect 
these thrombi, on occasion, to calcify; 
(2) there are references to branching intra- 
pulmonary calcifications which do not have 
pathologic verification but could represent 
calcified thrombi; and (3), most signifi- 
cantlv, there has been adequate pathologic 
documentation of calcification in. pulmo- 
nary arterv thrombi, 


REPORT OF A CASE 





F.A., a sixty-seven year old Negro female, 


entered Cincinnati General Hospital because of 


the sudden onset of left-sided paralysis. She had 
had a bout of congestive heart failure one year 
prior to admission. Thirty vears prior to ad- 
mission. there occurred an acute 
severe chest pain following a pelvic operation. 
This may well have represented the original 
episode of pulmonary embolism. 

On physical examination the only pertinent 
finding was that of hypertension and left hemi- 
plegia. Laboratory findings were normal except 
for a diabetic glucose tolerance curve. The 
electrocardiogram showed an old anteroseptal 
myocardial infarction. 

The admission chest roentgenogram revealed 
moderate cardiomegaly with normal lung fields. 


attack of 


Thestriking feature, however, was a cylindrical, 


branching V-shaped calcification in the right 
hilar area (Fig. 1 and 2). From its location and 
appearance it was recognized as calcification 
within a thrombus in the pulmonary artery. 

The patient improved clinically over the next 
few months. However, three months later she 
sustained another cerchi] vascular accident 
and was admitted to Daniel Drake Hospital, 
wherea iiu roentgenogram disclosed the same 
findings. The patient's condition rapidly de- 
teriorated mo 8 jn expired four days later. 

At necropsy, there was thalamic infarction, 
coronary atherosclerosis and an old myocardial 
infarction, In the right main pulmonary artery, 
extending into the upper lobe branch, an ad- 
herent calcified thrombus was found. This 
thrombus was V-shapec, each arm of the V 
measuring 4 cm, in length and 1 cm. in diame- 
ter, It exactly conformed to the density seen 
roentgenographically. There was a large infarct 
in the right upper lobe resulting from a fresh 
thrombus distal to the caicified thrombus. 

DISCUSSION 

Pulmonary artery thrombosis may re- 
sult in infarction of all or only a portion of 
the pulmonary parenchyma supplied by the 
affected vessel. However, it is not the 
purpose of this paper to consider the mani- 
festations of pulmonary infarction. It is 
the cases with extensive thrombosis but 
without evidence of infarction that the 
radiologist finds most difficult to recognize. 
The diagnostic changes which one may 
encounter with major pulmonary artery 
thrombosis have been described? 41922 
These include the following: (1) decrease 
in vascularity and resulting increase in 
radiolucency of the area supplied by the 
thrombosed vessel; (2) increase in the size 
of the involved major branch of the pul- 
monary artery, with abrupt diminution or 
“cut-off” of this vessel peripheral to the 
thrombus; (3) secondary enlargement of 


pc 
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the right heart and dilatation of the hilar 
vessels; (4) decrease or absence of pulsa- 
Jons in the involved vessel at fluoros- 
copy; and (5) decrease in the size of the 
iffected hemithorax, with crowding of the 
tbs. This last sign also has received little 
ittention but we have seen 2 cases in which 
t occurred. 

This report adds a rare but pathogno- 
nonic roentgen sign of pulmonary artery 
chrombosis, 7.e., the presence of a cylin- 
irical calcification in the area of a major 
sulmonary artery. In our case this was the 
anly recognizable sign of pulmonary throm- 
0818. 

The presence of a branching cvlindrical 
calcification, as in our case, offers little 
hfhcultv in differential diagnosis. If un- 
sranched, or not cylindrical, thrombus 
calcification would be difficult to identify. 
Pracheobronchial calcification, as it occurs 
n the elderly, produces regularly spaced 
ing-like shadows which conform to the 
ur-filled trachea and larger bronchi. Hilar 
ymph node calcifications are round or 
rregular and rarely, if ever, cvlindrical in 
configuration. They do not remain within 
he shadows of the pulmonary arteries in 





‘iG, T, Chest roentgenogram on which a V-shaped 
calcification (arrow) is demonstrated in the right 
hilar area along with blunting of the right costo- 
phrenic angle. Cardiac enlargement is also present. 
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An enlargement of the right hilar area 
showing the calcified pulmonary artery thrombus 
to better advantage. 


Fic. 2. 


multiple projections. Calcification in 
atheromatous intimal plaques should not 
be confused with the intraluminal calcifi- 
cation of thrombosis." The condition of 
osteopathia pulmonis? produces a fine, 
branching intrapulmonary calcification, 
totally unlike the lesion under discussion. 
Calcification in mediastinal masses should 
present no problem in the differential diag- 
nosis. If doubt exists as to the nature and 
location of the calcification, laminagraphy 
or angiography should be confirmatory.’ 


SUMMARY 


A proved case of calcified pulmonary 
artery thrombus demonstrated roentgeno- 
logically has been presented. The roentgen 
manifestations of major pulmonary artery 
thrombosis have been enumerated and the 
pathognomonic sign of calcification within 
the thrombus has been added. 


William H. McAlister, M.D. 
Mallinckrodt Institute of Radiology 
£10 South Kingshighway 

St. Louis 10, Missouri 


ADDENDUM 


An unreported case with a large solid 
oval calcification in a thrombus tn the left 
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THE CINEFLUOROGRAPHIC APPROACH TO THE 
DIAGNOSIS OF PERICARDIAL EFFUSION* 


By JOSEPH JORGENS, M.D., Pa.D.,t ROBERT KUNDEL, M.D., 
and ARTHUR LIEBER, M.D. 


MINNEAPOLIS, MINNESOTA 


ORRANCE! and Kremens’ have 

shown that pericardial effusion can be 
recognized if the apical epicardial fat line 
along the left border of the heart lies 
more than 2 mm. inside the border of the 
left cardiac silhouette (Fig. t, 7 and B). A 
laminagraphic technique is generally. used 
to identify this fat line. Unfortunately, this 
line is not often seen by this technique be- 
cause of several factors, including the rapid 
movement of the fat line. 

During the last four years we have found 
that cinefluorography lends itself very 
readily to the study of pulsating fat lines 
about the heart, and, therefore, it is our 
method of choice for recording fat lines. 
One or more fat lines usually are recognized 
ona cardiac cinefluorogram. The purpose of 
this presentation is to describe the position 
of these fat lines, the cinefluorographic 
technique for detecting them, and their use 
in the recognition of pericardial effusion. 


ANATOMY OF THE EPICARDIAL FAT 


The epicardial fat deposit, located in a 
laver of fibroelastic connective tissue be- 
tween the ventricular musculature and the 
serous membrane of the visceral peri- 
cardium, varies considerably in thickness. 
In obese individuals it may be 2 cm. thick 
in the atrioventricular groove between the 
right atrium and the right ventricle and 
between the left atrium and the left 
ventricle. In addition, fat is deposited in the 
interventricular groove between the right 
ventricle and the left ventricle along the 
inferior margin of the heart and over the 
apex of the heart. Fat deposits about the 
base of the aorta and the pulmonary artery 


and over the right ventricle are also com- 
mon. 


IDENTIFICATION OF FAT LINES BY 
CINEFLUOROGRAPHY 


Epicardial fat appears as thin, radiolu- 
cent lines. Our method of examining the 
fat lines cinefluorographically requires six 
film sequences of the heart and great ves- 
sels.2 In the posteroanterior view the only 
fat line commonly seen is at the apex of 
the heart (Fig. 2). In a normal heart the 
apical fat line is almost impossible to dis- 
tinguish from the triangular fat pad! which 
lies between the parietal pericardium, 
pleura and diaphragm. A thickened peri- 
cardium, appearing as a white line, aids in 
separating these two fat deposits. The pa- 
tient then is examined in a 45 degree right 
anterior oblique position (Fig. 3). In this 
view three fat lines can be distinguished. 
The fat in the atrioventricular groove forms 
a U-shaped curve around the inferior mar- 
gin of the heart. The anterior limb contains 
the right coronary artery, and the posterior 
limb contains the circumflex branch of the 
left coronary artery. Between the left 
auricular appendage and the left ventricle, 
another fat line mav be seen through which 
runs the left coronary artery. In the left 
anterior oblique position, the fat line in 
the atrioventricular groove between the 
right atrium and the right ventricle and 
the fat line between the left atrial append- 
age and the left ventricle can be cinefluoro- 
graphed (Fig. 4). Finally, in the left lateral 
view, two and occasionally three fat lines 
can be seen (Fig. 5). In this view the fat 
line in the atrioventricular groove between 


* Presented at the Sixty-second Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 26-29, 
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epicardial fat line is 2 mm, or more sarki the 
outer left cardiac silhouette in the of 
pericardial effusion. 
the right atrium and the right ventricle can 
be identified, Also, the line between the left 
atrium and the left ventricle is usually 


recorded; this merges with the horizontal 
fat line containing the anterior descending 
branch of the left coronary artery and con- 
tinues In the interventricular groove over 


the anterior surface of the heart. The third 


line is prominent when accompanied by 

pericardial effusion or a thickened peri- js 
cardium, but otherwise it is difficult to Nor 
detech than in the no: 
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fat line and the pleuropericardial border. 

A diagnosis of pericardial effusion was 
made cinefluorographically in 13 of the 
2,000 patients examined at the Minneapolis 
Veterans Administration Hospital. Of these 
I3 patients, 7 underwent a pericardio- 
centesis, which proved the presence of a 
pericardial effusion in 6 of them. One pa- 
tient had no demonstrable Do 


In all 7 of these ine ‘the clinician sus- 
pected the presence of pericardial effusion 
and the cinefluorographic examination pro- 
vided confirmatory evidence. Two of the 
13 patients were autopsied; one showed 
Hodgkin’s tumor invading the pericardium, 
and another showed carcinoma invading 
the pericardium. The other 4 patients h had 
clinical findings strongly suggestive of 
pericardial effusion. 

The entire heart border pulsation was 
either noticeably diminished in amplitude 
or completely absent in ¢ of the 6 patients 
with pericardial effusion. ‘It seems probable 
that adhesions between the visceral and 
parietal pericardium were present and 
these were able to move the pleuroperi- 





Right anterior oblique view showing (a) the 
anterior limb, (b) the posterior limb of the atrio- 
ventricular fat line and (c) the fat line between the 
left atrial appendage and the left ventricle. 


Fic. 3. 
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(a) the 


Fic. 4. Left anterior oblique view showing 
anterior limb and (c) the fat line between the left 
atrial appendage and the left ventricle. 


cardial border simultaneously with the 
myocardial pulsation even though the epil- 
cardium and parietal pericardium were 
separated by pericardial effusion. 

Four of the 6 patients, having a proven 
pericardial effusion, showed an apical 
epicardial fat line in the posteroanterior 
view, and the anterior portion of the inter- 
ventricular fat line in the left lateral view. 

All 6 patients showed the atrioventricular 
fat line in the left and right anterior oblique 
views. The atrioventricular line, therefore, 
is the fat line most likely to be detected. 
Normally, the apical fat line is less than 2 
mm. from the left lateral border of the 
heart. In 4 of these 6 patients the apical 
fat line was 1 cm. or more from the outer 
border of the heart, suggesting stronglv the 
presence of pericardial effusion. 

In the normal, the amplitude of pulsa- 
tion of the outer pleuropericardial border 
duplicates the amplitude of the fat lines. 
In the presence of pericardial effusion, 
however, the movement of the fat lines 
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Fic. ¢. Left lateral view showing (a) the anterior 

limb and (b) the posterior limb of the atrioven- 
tricular fat line, The interventricular fat line (d) 
is not usually seen unless forced awav from the 


sternum by pericardial effusion. 


Is relatively more vi gorous than that of the 
pleuropericardial border because the myo- 
cardial pulsation which is usually trans- 
mitted to the outer border is da mpened bv 
the interposing pericardial eHusion. If the 
amplitude of pulsation of the epicardial 
fat line is decreased, the presence of a 
cardiac tamponade or myocardial damage 
should be suspected. 

If the apical epicardial fat line is absent, 
the atrioventricular fat line in the left 
anterior oblique view is obvious in patients 
with pericardial effusion. If effusion Is ab- 
sent, the fat line is less prominent. A de. 
crease in the prominence was noted in one 
of our patients who was re-examined after 
the resorption of the pericardial effusion. 

In the left anterior o blique view, the 
amplitude of pulsation of the pleuropert- 
cardium over the right atrium also is de- 
creased relative to the am plitude of the 
atrioventricular fat line in the presence of 
pericardial effusion. No normal standard of 


distance from the atrioventricular fat Hine 
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to the outer pleuroy ericardial border of the 
right cardiac silhoiette has been estab- 
lished, so the criterion of distance must be 
evaluated subjectively in this view. 

similarly, in the right lateral view, the 
fat over the anterio- border of the heart is 
noticeable when pericardial effusion is 
present. Pericardial effusion collects in the 
anterior portion of the pericardial sac, 
forcing the heart and its accom panving fat 
line posteriorly awa- from the sternum so 
that it can be readil * visualized. 

It is not known ow much pericardial 
effusion is necessarv to dam pen the pulsa- 
tion of the outer cardiac silhouette. During 





E 


hic. 6. G4) Roentge nogram cf a heart in air. ( B) The 
same heart immersed in water, causing the fat to 


Vor. 87, No. § 


an attempt to inject hvpaque into the left 
ventricle, 35 cc. was injected by mistake 
into the pericardial sac of a patient. À 
cinefluorogram, taken within three minutes, 
showed an absence of movement of the 
outer cardiac silhouette over both the 
right and left heart borders. The hypaque 
oes a unn rim ooo the — d 


in the recum nbent postion: The hy Bagi did 
not appear to be diluted. From this single 
incident, it appears that only a few cubic 
centimeters of fluid will dampen the pulsa- 
tions transmitted to the outer cardiac sil- 
houette if pericardial adhesions are not 
present. 


THE ADVANTAGES OF THE 
CINEFLUOROGRAPHIC METHOD 

Fat lines are difficult to recognize by 
conventional fluoroscopy unless the fat 
deposits are thick. Detection of fat lines 
by image amplification, on the other hand, 
is easv and is almost as reliable a method 
as cinefluorography. 

The advantages of cinefluorography are 
several. First, fat lines other than the 
apical fat line can be recognized and used 
in the diagnosis of pericardial effusion. 
The atrioventricular fat line is the most 
constant line and the most useful if the 
apical fat line is absent. This line, how- 
ever, is difficult to detect by conventional 
roentgenography and easy to recognize by 
cinefluorography. Secondly, cinefluorog- 
raphy can be performed quickly and repeat- 
edlv similar to conventional fluoroscopy in 
either the recumbent or erect position. In 
the very sick patient, the ease of the cine- 
fluorographic examination in contrast to 
the somewhat more difficult carbon dioxide 
method is important. 


THE LIMITATIONS OF THE 
CINEFLUOROGRAPHIC METHOD 


The cinefluorographic method based on 
the presence of fat lines has real limitations. 
First, a certain quantity of normal fat 
must be present in the epicardium to be 
recognizable. Apical fat lines cannot be 
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detected in everv patient with pericardial 
effusion because of several factors, the 
most important being the amount of epi- 
cardial fat present and the thickness and 
density of the patient's thorax and heart. 
Four of the 6 patients (67 per cent) with 
pericardial effusion had an apical epi- 
cardial fat line plainly visible on cinefluoro- 
grams. This percentage is in accord with 
our autopsy observations. No aptcal fat 
could be found in 8 out of roo hearts in- 
spected at successive autopsies. In 29 of the 
100 hearts, the apical fat was 2 mm. or 
less in thickness and would be difficult to 
detect on the cinefluorogram. Thus the 
apical epicardial fat line is of value in 
detecting pericardial effusion in approxi- 
mately 60 to 7o per cent of patients. In 
those patients without an apical fat line, 
other fat lines about the heart can be used 
for the detection of pericardial effusion. 
But again, about § per cent of all patients 
will not have sufficient fat to be detectable 
even in the most constant area, the atrio- 
ventricular groove. In these patients the 
carbon dioxide method which is not based 
on the presence of fat lines is better. 

The second limitation of importance is 
the subjective evaluation of the amplitude 
of pulsation of both the pleuropericardial 
border and the fat line and the subjective 
evaluation of the prominence of the fat 
line. The accuracy of this evaluation 1s 
dependent mainly upon the experience of 
the cinefluorographer. Difficulty in the dif- 
ferential diagnosis between  pleuroperi- 
cardial thickening and pericardial effusion 
will be encountered usually during a reso- 
lution state of pericardial effusion. 

Both pericardial thickening and peri- 
cardial effusion will cause the fat line to 
become prominent and reduce the ampli- 
tude of pulsation of the outer cardiac bor- 
der. To determine the incidence of pleuro- 
pericardial thickening about the heart in 
Our general hospital population, 60 patients, 
1$ in each decade from ages forty-eight, 
with clinically normal hearts as far as 
could be determined by historv, physical 
examination, electrocardiographic exami- 
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nation, and chest roentgenograms, were 
cinefluorographed. Seven of these patients 
showed prominent fat lines secondary to 
thickened pleuropericardium in one or more 
views on the cinefluorographic examination. 
These 7 patients, however, all had a normal 
amplitude of pulsation of the outer cardiac 
silhouette and of the fat lines. Three of 
these patients had obvious adhesions about 
the heart. In our series of 6 proven peri- 
cardial effusions, one had a normal ampli- 
tude of pulsation of the pleuropericardial 
border. Thus some difficulty in the difter- 
ential diagnosis between pericardial effusion 
and pleuropericardial thickening can be 
expected. 
SUMMARY 


Over a four vear per iod, 2,000 cinefluoro- 
graphic examinations of the heart were per- 
formed at the Minneapolis Veterans Ad- 
ministration Hospital. Cinefluorography 

'as found to be the best method for detect- 
ing and recording epicardial fat lines within 
the cardiac silhouette. Cinefluorography 
can record not onlv the apical epicardial 
fat line, but also other fat lines about the 
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heart which may be used in the diagnosis 
of pericardial effusion. If the apical epi- 
cardial fat line is detected and found to 
lie 2 mm. or more within the border of the 
left cardiac silhouette, the diagnosis of 
pericardial effusion is probable. 


Joseph Jorgens, M.D. 


Veterans Administration Hospital 
sath Street and 48th Avenue, So. 
Minneapolis 17, Minnesota 
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AGENESIS OF A MAIN BRANCH OF THE 
PULMONARY ARTERY 
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OWINGS W. KINCAID, M.D., Section of Roentgenology, 
and 


JAMES W. DuSHANE, M.D., Section of Pediatrics 
Mayo Clinic and Mayo Foundation 
ROCHESTER, MINNESOTA 


Cee anomalies of the pul- 
monary vessels have come to be recog- 
nized with greater frequency since angio- 
cardiography has been more widely em- 
ployed in the evaluation of congenital 
cardiovascular diseases. One such anomaly 
is complete absence of a main branch of the 
pulmonary artery. Nine cases in which a 
main branch of the pulmonary artery was 
absent have been encountered at the Mayo 
Clinic; these serve as the basis of this re- 
port. The diagnosis was suspected on the 
basis of the routine posteroanterior roent- 
genogram of the thorax and was estab- 
lished by angiocardiography in all except 
one case. This report considers only cases 
of complete absence of either the right or 
left pulmonary artery and does not include 
cases of absence or atresia of the main 
pulmonary trunk or absence of one pul- 
monary artery associated with complete 
agenesis of the ipsilateral lung. 


REVIEW OF LITERATURE 


A total of 52 cases of agenesis of a main 
branch of the pulmonary artery has been 
reported in the English literature. Between 
1850 and 1952, only 9 cases were recorded 
in the literature, in all of which diagnosis 
was made at necropsy or at operation.” 
Blalock? encountered g cases in 1948 when 
he reviewed the anatomic variations in 610 
cyanotic patients given a clinical diagnosis 
of pulmonic stenosis, but he reported in- 
sufficient data for us to include 8 of these 
cases in the 52 reported cases. The fist 
case in which this anomaly was diagnosed 
preoperatively in the living patient was 
reported by Madoff, Gaensler and Strieder™ 
in 1952. The diagnosis was established by 
angiocardiography. Subsequent to this re- 


port of a single case, 42 additional cases 
have been reported in the literature.!.*5.79- 
13,16,17,19,20,22,24,25,27—32 

In 48 of the 52 total cases recorded, the 
age and sex of the patient were given. 
Twenty-nine of these patients were fe- 
males, and 19 were males. Twenty-seven 
were Io years of age or younger at the time 
the anomaly was discovered. The oldest 
patient at the time of diagnosis was 48 
years of age.?? 

The symptoms and physical findings in 
the reported cases weré in no way char- 
acteristic of this anomaly. If additional 
congenital cardiovascular malformations 
were present, the symptoms and signs 
usually reflected these rather than the 
absence of the pulmonary artery. When 
absence of a pulmonary artery occurred 
as an isolated anomaly, the patient fre- 
quently gave a history of one or more of 
the following: recurrent respiratory infec- 
tions, hemoptysis, mildly reduced tolerance 
of exercise, dyspnea and shortness of breath 
with exertion. 

In 26 of the 52 cases from the literature, 
the left main branch of the pulmonary 
artery was absent. In only 5 of these 26 
cases (Ig per cent) was the anomaly an 
isolated finding; in the remaining 21 cases, 
there were associated congenital cardio- 
vascular defects. Tetralogy of Fallot was 
present in 14 (54 per cent) of these 26 
cases of agenesis of the left pulmonary 
artery and is the most common congenital 
cardiovascular anomaly found in associa- 
tion with the absence of a main branch of 
the pulmonary artery. A right-sided aortic 
arch was present in 6 of the patients with 
associated tetralogy of Fallot. Of the re- 
maining cases in which the associated con- 
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genital cardiovascular anomaly was re- 
corded, one was associated with each of the 
following: right-sided aortic arch; atrial 
septal defect; interventricular septal defect 
and patent ductus arteriosus; and inter- 
ventricular septal defect, over-riding aorta 
and aortopulmonary window. In 3 cases, 
the exact nature of the associated cardio- 
vascular anomalies was not recorded. 

If anomalous systemic arteries to the 
involved lung are excluded, 15 (48 per 
cent) of the 26 cases of absent right pul- 
monary artery occurred as isolated entities. 
In only one case was absence of the right 
ees artery MA . with tetralogy 

F was also com- 
plete situs inversus.” 5 [n2 of the remaining 
10 cases of agenesis of the right pulmonary 
arterv with associated cardiovascular mal- 
formations, intracardiac defects (ventricu- 
lar septal defect and Eisenmenger's com- 
plex, respectively) were found; and in 8, 
extracardiac defects were found which in- 
cluded coarctation of dis aorta, other 
anomalies of the aortic arch, patent ductus 
arteriosus, aortopulmonary window and 
persistent truncus arteriosus. 

In 21 of the 52 reported cases of agenesis 
of a main nd of a pulmonary artery, an 
anomalous systemic artery arose from the 
aortic arch or one of its branches and sup- 
plied the abnormal lung. In 11 of these 21 

cases, the anomalous blood supply to the 
affected lung was via a single artery orig- 
inating from the proximal portion of the 
aortic arch. 
the pulmonary artery was encountered in 
g cases of absence of the right pulmonary 
artery as compared to only 2 cases of ab- 
sence of the left pulmonary artery. In 
8 of the 21 cases, the anomalous vessel to 
the involved lung was described as arising 
from the innominate artery. In the remain- 
ing 31 cases, the presence of an anomalous 
artery was not described. 

The blood supply to the involved lung 
in cases of agenesis of a main branch of the 
pulmonary artery, except for that occurring 
through anomalous arteries as just de- 
scribed, is entirely by means of collateral 
circulation. The major portion of this 
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This apparent aortic origin of 
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collateral circulation is by way of the 
bronchial arteries. Experimental studies on 
rats? and dogs? have demonstrated an 
enormous increase in size of the bronchial 
arteries after ligation of the pulmonary 
artery. Four to 6 months after ligation of 
the pulmonary artery, the affected lung 
will also show pre-capillary anastomoses be- 
tween the enlarged bronchial arteries and 
the peripheral pulmonary arteries. Cockett 
and Vass,* working with dogs, demonstrated 
that the enlarged bronchial arteries re- 
ceived tributaries from the esophageal 
plexus, intercostal, internal mammary and 
DER cre ohne vessels after ligation 
of the pulmonary artery. An additional 
route of collateral systemic circulation to 
the lung was through new blood channels 
which may form in pleural adhesions and 
anastomose a with branches of the 
pulmonary artery. Bloomer and associates? 
also dec a marked increase in the 
blood flow in the bronchial arteries of dogs 
after ior on a po artery. 2 


à ia of he. pu heart ee oot 
becomes approximately a third greater 
than that of the right heart. 

Pulmonary function and bronchospiro- 
metric studies were recorded in several of 
the cases reported. * 77-7 Reduction in 
volume of the affected lung is nearly al- 
wavs present, and this is documented by a 
decrease in the ventilation of this lung as 
compared to the normally vascularized 


lung. The total pulmonary ventilation, 
however, is Increased at rest, since both 


lungs are ventilated but only the normal 
lung is taking up a significant quantity of 
oxygen. Breathing 100 per cent oxygen or 
exercising produces an oxygen-pressure 
gradient between the alveolar air and the 
svstemic blood which perfuses the affected 
lung, and oxvgen will be absorbed bv the 


abnormal lung under these conditions. 
Oxygen saturation of systemic arterial 


blood is normal cr near normal at rest but 
falls with exercise. 


EMBRYOLOGIC ASPECTS 


A brief review of the development of the 
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Fto. 1. Normal development. R. VI and L. VI=right and left sixth arches; R.D.A. and L.D.A.=right and left 
dorsal aorta; R.P.A. and L.P.A.=right and left pulmonary artery; R.S.C. and L.S.C. — right and left 
subclavian artery; R.C. and L.C. — right and left carotid; L.D.Ar. —left ductus arteriosus, and I.A. =in- 
nominate artery. 

(a) Early stage. The paired sixth arches are present and each has been divided into its proximal and 
distal portion. The proximal portions of the two sixth arches are destined to become the right and left 
main branches of the pulmonary artery. The distal portion of the left sixth arch is destined to form the 
ductus arteriosus and the distal portion of the right sixth arch normally disappears. The ventral branches 
of the right and left dorsal aorta supply the pulmonary vascular bed at this stage. 

(6) At birth. The distal portion of the right sixth arch and the right dorsal aorta have disappeared. 
The ventral branches of both the right and left dorsal aorta have been interrupted and the common 
truncus arteriosus of early stages of development is no longer present. Blood supply to each lung is now 
by way of the pulmonary arteries derived from the proximal portions of the paired sixth arches. The distal 


portion of the left sixth arch persists as the left ductus arteriosus. 


pulmonary arteries is helpful in the under- 
standing of their anomalies.”*! Figure 1 
shows schematic representations of their 
development. 

The pulmonary artery branches are 
derived from the primitive sixth aortic 
arches. With normal maturation, the prox- 
imal portions of the sixth arches persist to 
form the right and left main branches of 
the pulmonary artery. On the right side, 
the distal portion of the sixth arch disap- 
pears, while on the left side, the distal 
portion persists as the ductus arteriosus. 
The pulmonary vascular bed is established 
separately and is not dependent on the 
sixth arch for its development. This pul- 
monary plexus of vessels 1s connected in its 
early stages to ventral branches of the 
dorsal aorta. These systemic connections 


normally disappear at a later stage in de- 
velopment, and the pulmonary vascular 
bed then becomes supplied by developing 
branches of the right and left pulmonary 
arteries. 

Disappearance of the proximal portion 
of either the right or the left sixth arch 
results in absence of a main branch of the 
pulmonary artery (Fig. 2a). The peripheral 
pulmonary vessels, including the pulmo- 
nary veins, may be normally formed when a 
main branch of the pulmonary artery is ab- 
sent because they develop independently. 

Persistence of the distal part of the right 
sixth arch and a portion of the right dorsal 
aorta, combined with disappearance of the 
proximal right sixth arch, results in an ap- 
parent right pulmonary artery arising from 
the ascending aorta (Fig. 24). The concept 
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that this vessel is a persistent right ductus 
arteriosus Js strongly supported by the 
histologic demonstration of tvpical ductal 
tissue near its site of origin from the aorta.” 

It would be expected that absence of the 
left pulmonary artery, resulting from dis- 
appearance of the proximal portion of the 
left sixth arch, would be frequently asso- 
ciated with persistence of the distal portion 
of the left sixth arch as a patent ductus 


arteriosus. However, the combination of 


agenesis of the left pulmonary arterv and a 
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patent left ductus arteriosus is rarely en- 
countered. 

No explanation is apparent as to why 
absence of the left pulmonary artery is so 
frequently associated with tetralogy of 
Fallot or why absence of the eh pul- 
monary artery occurs most often as an 
isolated anomaly or in association with 
extracardiac defects. 
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PRESENT STUDY 
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Fig. 2. Abnormal development. Same abbreviations as in Figure 1. R.D.Ar. — right ductus arteriosus. 


(a) Developmental basis of agenesis of a main branch of the pulmonary artery. This anomaly results 
when regression of the proximal portion of the sixth arch occurs on either side. A ventral branch (or 
branches) of the dorsal aorta may persist to form an anomalous systemic artery to the involved lung. 

(4) The anomaly resulting when disappearance of the proximal portion of the right sixth arch occurs 
with persistence of the distal portion of the sixth arch and of a part of the right dorsal aorta. This results 


in an apparent right pulmonary artery arising from the ascending aorta. 


agenesis of a main branch of the pulmo- 
nary artery encountered at the Mayo 
Clinic are presented in Table 1 (Cases 1 to 
9; Fig. 3 to 11). In each case, the diagnosis 
was suspected on the basis of the routine 
posteroanterlor roentgenogram of the 
thorax. In 8 patients, the diagnosis was 
established by angiocardiography, and in 3 
of these was later confirmed at operation. 
In the one patient on whom an angiocardio- 
gram was not done, the diagnosis was 
established at the time of operation for 
tetralogy of Fallot. 

Seven of these 9 patients (78 per cent) 
were males in contrast to the 60 per cent 
incidence in females in the cases previously 
reported in the literature. Eight of our 9 
patients were 8 years of age or younger at 
the time of diagnosis, while the remaining 
patient was 58 years of age. This latter 
patient 1s the oldest reported with this con- 
dition. 

A review of the 52 cases reported in the 
literature reveals an equal incidence of 


agenesis of the right and left branches of 
the pulmonary artery. In contrast, the 
right main branch of the pulmonary artery 
was absent in only one of our cases. The 
agenesis of the right pulmonary artery 
was an isolated anomaly without additional 
congenital cardiovascular defects in this 
case. Seven of the 8 patients with agenesis 
of the left branch of the pulmonary artery 
had associated congenital cardiovascular 
malformations. In the cases recorded in the 
literature and in the present series, ab- 
sence of the left pulmonary artery occurred 
much more frequently in association with 
other cardiac malformations than did ab- 
sence of the right pulmonary artery. The 
associated malformations in the patients 
comprising this study, all of which occurred 
in patients with agenesis of the left pul- 
monary artery, included: tetralogy of Fal- 
lot; ventricular septal defect with valvular 
pulmonic stenosis; right-sided aortic arch; 
persistent truncus arterlosus; and total 
anomalous pulmonary venous connection 
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Fie. 4 (Case 2) 


of lett pulmonary artery associated with ven- 
— septal defect and valvular pulmonary 
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structures to left. Bronchial arteries are prominent 


in the left lung. Right pulmonary artery is dilated. 


Ham 


d) Posteroanterior roentgenogram of the thorax showing decreased vol 


ne of left lung 
emidiaphragm is elevated. Vascular shadows in left 


and suggest presence of enlarged. bronchial arteries. 


into right ventricle showiag tetralogy of Fallot and 


one case with complete absence of the left 
main branch of the pulmonary artery and 
associated ventricular septal defect and 


valvular pulmonary stenosis. 

Four of the 9 patients gave a history of 
repeated respiratory infections and pneu- 
monitis, but none had experienced hemop- 
Ee sis. The symptoms In most instances 
were thought to reflect the associated car- 
diovascular disease rather than the absence 

in branch of the pulmonary artery. 
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Cardiac surgery was performed on 4 pa- 


tients. In each of these 4 patients, the 
intracardiac detect consisted of a ventricu- 


either valvular. or 
stenosis (tetralogy 
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infundibulur pulmonic 


of Fallot). Two of these patients were 
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time of this writing it was too early to 
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signs. 


gns. In Case 7 (Fig. 





Fic. 5 (Case 3). (a) Roentgenogram of thorax showing absence of pulmonary vascular markings in left lung. 
Left lung appears hyperlucent. Few bronchial arteries are visible in the left lung. Right pulmonary artery 


is enlarged. 


(b) Angiocardiogram with injection into right ventricle showing absence of left main branch of pul- 


Dn 


LY 
monary artery. There is a ventricular septal defect and valvular pulmonary stenosis. 


:ase. Working with dogs, Cockett and 
Vass* showed that the intercostal arteries 
supply tributaries to the enlarged bronchial 
urteries and also to the new blood channels 
which form in pleural adhesions after oper- 
ation and ligation of the ipsilateral pul- 
monary artery. In view of these experi- 
nental findings, the notched ribs may be 
explained on the basis of increased blood 
How through the intercostal arteries. 

Cases 2 and 3 (Fig. 4 and §) are examples 
of agenesis of the left pulmonary artery 
associated with a ventricular septal detect 
and valvular pulmonary stenosis. A mark- 
edly dilated right pulmonary artery was 
seen on the plain roentgenograms and 
angiocardiograms in each of these cases. 
Slight enlargement of the contralateral 
pulmonary artery is a frequent finding in 
absence of a main branch of the pulmonary 
artery, but the enlargement in these two 
'ases was greater than 1s usually encoun- 
tered. This finding probably represents 
poststenotic dilatation of the right pul. 
monary artery in the presence of valvular 
pulmonary stenosis and absence of the left 
pulmonary artery. 

To the best of our knowledge, agenesis 
of a main branch of the pulmonary artery 


has not previously been reported in the 
English literature in association with total 
anomalous pulmonarv venous connection 
(Case 9; Fig. 11). 





Fic. 6 (Case 4). Agenesis of left pulmonary artery 
and tetralogy of Fallot. Koentgenogram shows de- 


creased volume of left hemithorax, shift of 
mediastinal structures to left and elevation of left 
hemidiaphragm. Lacy network of vessels radiat- 
ing from left hilar region is suggestive of enlarged 
bronchial arteries. Pulmonary vasculature in right 
lung is increased. 
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COMMENT ON ROENTGENOLOGIC FINDINGS 


, pone ERENS changes 
which are almost always sufficiently char- 
acteristic to alert the examiner to the 


genogram Be EC 


presence of agenesis of a main branch of 


the pulmonary artery, 55 The involved 
lung, with rare exceptions, is reduced in 
volume but is normally aerated (Fig. 3 
through 11). The thoracic roentgenogram 
demonstrates slight to moderate shift of the 
mediastinal structures and elevation of the 
hemidiaphragm on the affected side. The 
thorax may be asymmetric, and the inter- 
costal spaces narrowed on this side. Com- 
pensatory emphysema of the opposite lung 
with increased radiolucency and herniation 
of this lung through the anterior mediasti- 


incaid and J. W. DuShane Ma 


Y, 1952 





Posteroanterior roent- 
" id E Dus 


Fio,» (Gase 6 
genogram 
volume o 
shift with A rniation af he left | fae uA 
the anterior mediastinum. No right. pul- 
monary artery is visible. 

(6) Bronchogram showing normal bron- 
chial distribution in both lungs. 

(c) Venous angioca rdiogram demonstrat- 
ing agenesis of right main branch of pul- 
monary artery. were no associated 


DM 


There 
cardiovascular malformations in this case. 
(Angioca i d reproduced through the 
courtesy of Dr. James McMillan, Iowa 
Methodist prd Des Moines, Iowa.) 


num is frequentlv present. 

The normal hilar vascular shadow is 
absent on the affected side. This is more 
readilv demonstrated when the right pul- 
monary arterv 18 absent, the left jus often 
being obscured by the heart shadow which 
is shifted to the left im cases of an absent 
left pulmonary rv artery. The presence of a 
lacy network of small vessels extending out 
peripherally from the abnormal hilar 
shadow indicates enlarzed bronchial arter- 
ies, Rib notching mav rarely be seen on the 
involved side (Fig. 9). The contralateral 
hilar vascular shadow is often enlarged and 
Hla due to 6 Increased moe eu 

At ‘dust er with oe aspiration, > 
mediastinum remains stationary or, at 
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“1G. 8 (Case 6). (a) Roentgenogram of thorax demonstrating reduced volume of the left lung with medi- 
astinal shift to the left. The normal left hilar shadow is not identified and the vascular pattern in the left 
lung suggests enlarged bronchial arteries, 





(6) Cineangiocardiogram with injection of medium into the right ventricle reveals agenesis of the left 
main branch of the pulmonary artery. No associated cardiovascular defects were found in this case. 
(Angiocardiogram reproduced through the courtesy of Dr. Robert H. French, Emory University Hospital, 


Atlanta, Georgia.) 





nost, shifts slightly toward the affected unimpeded ventilation of the involved lung 
ung. This lack of significant mediastinal and is helpful in excluding other conditions 
shift with inspiration is explained by the such asatelectasis of a lobe or an entire lung. 


g ease in volume 
in the left hemithorax with shift of the me- 
diastinum to the left and slight elevation of the left hemidiaphragm. Pleural thickening is present about 
the left lung and notching of the ribs js present on the left side. The left pulmonary artery is not seen. The 
aortic arch is on the right side. 

(P) Angiocardiogram with injection into the right ventricle demonstrates complete agenesis of the left 
main branch of the pulmonary artery. Later film confirmed the right-sided aortic arch. There were no 
other malformations in this case. 
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ure on e left is diminished and suggestive 
and there is cardiac enlargement. 


racic aortogram showing Type 











mea 





] truncus arteriosus with 





n 


C 


Yat 


f the left pulmonary artery. 





wil show a normally  chiect: SIS 1 


Bronchographs 
eveloped bronchial tree, but theindividual thes 
ronchi may be crowded together. Bron- uh Vl 


n some ot 
had repeated 
procedure wi 


m 
ge o. 
€ 
rg 
m 
uU 
ay 
at 
E 
Pan 
— 
LJ 
e 
uu 
= 
^-— 
uri 
ct 
fh 
~. 


















Fic, 11 (Case 9). (2) Roentgenogram of thorax shows reduction in volume of the left hemithorax with slig 
shift of the mediastinum to the left. The right puli nonary artery is prominent and the left pulmonary 


fe 3 £1 | 
rT 





E ` 


artery is not identified, 
venous connection. 

(4) Angiocardiogram with injection into the right ventricle, T 
of the pulmonary artery. Aortic arch and de 
There was evidence in later films of total 
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exclude partial or complete agenesis of the 
lung, which may be associated with a hypo- 
plastic or absent pulmonary artery. 

The establishment of a definite diagnosis 
of absence of a main branch of the pulmo- 
nary artery depends on angiocardiography. 
The main pulmonary artery and its single 
main branch will be opacified with contrast 
material. No pulmonary artery branch to 
the affected lung will be opacified and no 
contrast material will enter this lung during 
the phase of pulmonary artery filling. The 
normal site of departure of the missing 
pulmonary artery from the main pulmo- 
nary trunk will be convex and smooth in 
contour, and no evidence of a portion of the 
proximal pulmonary artery will be found in 
this region. Roentgenograms made during 
aortic filling will show contrast material 
entering the abnormal lung via the bron- 
chial arteries and in some cases from an 
anomalous systemic artery arising from the 
aorta or one of its branches. 

While venous angiocardiography is usu- 
aly adequate to demonstrate anomalies 
of the pulmonary arteries, selective angio- 
cardiography with injection into the right 
ventricle or main pulmonary artery may be 
carried out at the time of cardiac catheter- 
ization and is the method of choice. With 
this method, the concentration of contrast 
material within the pulmonary arteries can 
be readily controlled, and maximal visual- 
ization of the pulmonary vessels will be 
achieved. In addition, the rapid injection 
of a bolus of contrast medium into the 
right ventricle, or preferably into the main 
pulmonary artery, will give better opacifi- 
cation of the left heart and thoracic aorta, 
thereby increasing the chance of visualiza- 
tion of any anomalous arteries supplying 
the involved lung. Such an anomalous 
artery, of course, will be best demonstrated 
by means of retrograde thoracic aortog- 
raphy. 


SUMMARY AND CONCLUSIONS 


Absence of a main branch of the pulmo- 
nary artery is a rare malformation, which 
is usually first suspected from the roent- 
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genogram of the thorax. This malforma- 
tion is frequently associated with other 
congenital anomalies of the heart and 
great vessels but may occur as an isolated 
malformation. 

The symptoms of patients with agenesis 
of a main branch of the pulmonary artery 
frequently include one or more of the fol- 
lowing: recurrent respiratory inféctions, 
shortness of breath with exercise, hemopty- 
sis, and slight reduction in tolerance to ex- 


. ercise. 


The embryologic basis of agenesis of a 
main branch of the pulmonary artery may 
be logically explained on the basis of inter- 
ruption of the proximal portion of the prim- 
itive right or left sixth aortic arch from 
which these arteries are normally derived. 

The roentgenologic findings in this con- 
dition are, in most instances, characteristic. 
These consist of loss of volume of the in- 
volved lung, absence of the normal hilar 
shadow on the affected side, and the demon- 
stration of enlarged bronchial arteries on 
this side. Exact diagnosis in each instance 
must depend, however, on angiocardiog- 
raphy. 

Fifty-two cases of agenesis of a main 
branch of the pulmonary artery have been 
reported in the literature. The findings in 
these reported cases have been briefly re- 
viewed and 9 additional cases have been 
reported in detail. 


Mayo Clinic 
Rochester, Minnesota 
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THE NORMAL ROENTGENOGRAPHIC MEASUREMENT 
OF THE RIGHT DESCENDING PULMONARY 
ARTERY IN 1,085 CASES* 

By C. H. (JOSEPH) CHANG, M.D. 


MAN, WEST VIRGINIA 


IN RECENT years quantitation of pul- 
monary hypertension in acquired and 
congenital heart disease has been attempted 
by measuring the right descending pul- 
monary artery on chest roentgeno- 
grams. ??5 The presence of dilatation of 
the right descending pulmonary artery is a 
reliable roentgenologic sign of pulmonary 
hypertension, though no linear correlation 
exists between pulmonary artery widths 
and pulmonary artery pressure. 

The data in normal measurements of the 
right descending pulmonary artery are 
either insufficient or lacking in a large 
number of reported cases. 

The purpose of this paper is to report 
the normal roentgenographic measurement 
of the right descending pulmonary artery 
In 1,085 cases. 


MATERIAL AND METHODS 


One thousand and eighty-five normal 
adults were studied from August, 1959 
through May, 1961. These cases were care- 
fully selected from known normal patients. 
For the purposes of this study, these cases 
were divided into four groups by age 
and sex. Group 1 consists of 290 normal 
adult males ranging in age from 18 years 
to 40 years. Group r1 consists of 482 normal 
adult females ranging in age from 18 years 
to 40 years. Group 1u consists of 142 nor- 
mal adult males of 41 to 70 years of age. 
Group 1v consists of 171 normal adult fe- 
males of 41 to 72 years of age. The heights 
and weights of these cases were also re- 
corded. There were no racial character- 
istics in the measurements. 

All posteroanterior chest roentgenograms 
were obtained in deep inspiration and 
forceful expiration at a film-target distance 


of 72 inches. The right descending pul- 
monary artery was measured on both 
inspiratory and expiratory films at its 
widest point near the bifurcation of the 
artery from the lateral segment of the 
right middle lobe and above the branching 
of the middle basilar artery. This measure- 
ment point usually lies between the right 
8th and oth ribs posteriorly in deep in- 
spiration (Fig. 14 and 24) and less com- 
monly between the right 7th and 8th ribs 
posteriorly. Occasionally, it also lies over 
or above the right 7th rib posteriorly, 
especially in short female adults. It is 
apt to be slightly elevated upward on the 
expiratory films and usually lies just below 
or over the right 8th rib posteriorly (Fig. 
IB and 2B). The medial boundary of the 
right descending pulmonary artery is 
ordinarily well shown by the air-filled right 
main stem bronchus. The immediate hilar 
region was avoided for the measurement 
because of overlying shadows of the supe- 
rior and inferior pulmonary veins. Very 
slight right or left anterior obliquity, less 
than 10 degrees, would help to differentiate 
the right descending pulmonary artery 
from overlying shadows of pulmonary veins. 


RESULTS 


Group 1. (Normal males, 18 to 40 years). 


The range of the right descending pul- 
monary artery measurements was 9-16 
mm. in inspiration and 8-15 mm. in expira- 
tion (Fig. 4). The mean inspiratory meas- 
urement was 13.9 mm. as compared to 11.8 
mm. for the expiratory measurement. The 
range of difference between inspiratory and 
expiratory measurements of the right de- 
scending pulmonary artery was I-3 mm. 


* From the Department of Radiology, Man Memorial Hospital (Miners Memorial Hospital Association), Man, West Virginia. 
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Fic. 1. (44) Inspiratory measurement of the right descending pulmonary artery in a norm: jl 3 


C. H. (Joseph) Chanz 
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B 


37 year old male 


T he measurement is 15 mm, The right descending pulmon: ary artery js measured at its widest point near 
the bifurcation of the artery from the lateral segment of the right middle lobe and above the branching 


of the middle basilar : artery. The measurement point lies betw een the 
indicates the lateral segment of the right middle lobe artery. 
(B) Expiratory measurement of the right descending pulmonary a 


point now lies between the right 7th and 8th rib, 


“he measurement is 1-3 


right 8th and oth rib. The solid arrow 
The broken arrow :ndicates the right oth rib. 

artery in the same case. The measurement 
mm. The solid arrow indicates 


the lateral segment of the nght mid dle lobe artery. The broken arrow IU ates the right oth rib. 


(1 mm. In 42 cases; 2 2 m. in 211 cases; and 
3 mm. in 37 cases). The mean diference 
was 2.0 mm. 

Group 11. (Normal females, 18 to 40 years). 


The range of measurement of the right 


pulmonary artery in this group was 9-16 
mm, (Fig. 5) with a mean measurement of 


12.4 mm. in inspiration. 
measurements showed a range of Jed a 
mm., with à mean measurement of fo. 5 
mm. The range of difference between in- 
spiratory and expiratory measurements of 
the right descending pulmonar y artery was 
I~} mm. (1 mm. in IO3 cases; 2 P in 319 
cases; and 3 mm. in 60 c; ises). The mean 
difference was 1.9 mm. 


The expiratory 


Group in. (Normal older males, 41 to 70 
vears). 


The range of measurement of the right 


descending pulmonary artery in this group 
In inspiration was 19-16 mm. (Fig. 6), 
with a mean of 14.3 mm. The EDO 
measurements o a range of 9-15 mm., 

with a mean of 12.5 mm. The range n dif. 
ference between inspirator y and expiratory 
measurements of the right descending pul- 
monary artery was 1-3 mm. (i aM. 139 
cases; 2 D In IOI cases; and 3 mm. in 4 
cases). The mean difference was 1.7 mm. 





Group 1v. (Noi 
vears). 


ormal older females, 41 to 72 


The range of measurement of the right 
descending pulmonary artery in Inspira- 
tion was g-ic mm. (Fi ig. 7), with a mean 
of 13.1 mm. The range of expiratory meas- 
urement was 7-14 mm, with a mean of 
PTa: The. range o! difference between 
inspiratory and expiratory measurements 
of the right descending pulmonary artery 
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Fic, 2. (4) Inspiratory measurement of the right descending pulmonary artery in a normal 30 year o!d 
female. The measurement is 13 mm. The measurement point les between the right 8th and gth rib. The 


solid arrow indicates the lateral basilar segment of the right middle lobe artery. The broken arrow ind 


icates 


the right gth rib. (B) Expiratory measurement of the right descending pulmonary artery in the same case, 
The measurement is 11 mm. The solid arrow indicates the lateral segment of the right middle lobe artery, 


The broken arrow indicates the right oth rib. 


was 1-35 mm. (1 mm. in 34 cases; 2 mm. 
in 117 cases; and 3 mm. in 20 cases). The 
mean difference was 1.9 mm. 

The following additional observations 
were also made: 

1. The largest inspiratorv measurement 
of the right descending pulmonary artery 
in all normal males, 432 cases (Group 1 and 
IIl) was 16 mm. and the smallest inspira- 
tory measurement was g mm. The largest 
Inspiratory measurement in all normal fe- 
males, 653 cases (Group u and 1v) was 1 5 
mm. and the smallest measurement was a 
mm. 

2. The largest expiratory measurement 
of the right descending pulmonary artery 
in all normal males, 432 cases (Group I and 
II) was 15 mm. as compared to 14 mm. 
for the normal females, 653 cases (Group 
II and tv). 

3. Though there was a wide range of 
normal variation in the inspiratory and 
expiratory measurements, a slightly greater 
mean measurement was noted in males 
than in females. 


4. The range of difference between in- 
spiratory and expiratory measurements 
was 1-3 mm. in all groups. In 748 cases 
(69 per cent) this was 2 mm. 

5. There was no strict linear correlation 
between the height and weight, and the 
measurements of the right descending pul- 
monary artery. However, a slightly greater 
mean measurement was noted in taller and 
heavier subjects. 

6. Although the age was not the greatest 
factor, a slightly greater mean measure- 
ment was found in older groups (Group 
i1 and Group 1v). 


DISCUSSION 


The phenomenon of changing size of the 
pulmonary vessels during inspiration was 
well studied by Westermark! who empha- 
sized the importance of the intra-alveolar 
pressure. During inspiration, when the 
intra-alveolar pressure falls to from — § to 
—40 cm. of water, the filling of the vessels 
in the lungs considerably increases and 
thus it enlarges the size of the vessels. Dur- 
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ing expiration, when the intra-alveolar pres- 
sure rises, the size of the vessels decreases 
due to compression. Westermark’ states 
that in normal subjects a positive intra- 
alveolar pressure of 40 cm. of water, or 
approximately 30 mm. of mercury, 1s re- 
quired to compress the central branches of 
the pulmonary artery. Our study quite 


C. H. (Joseph) Chang 


Mav, 1962 


Fic. 3. (4: Inspiratory measurement of the 
nght descending pulmonary artery in pul- 
monary hvpertenson, This is a $1 year old 
white female whe had mitral commissurot- 
omy for the mitral stenosis on April 21, 
19559 ane now shows mitral regurgitation 
with pumonary hypertension. Note en- 
larged rght and left ventricle and left 
atrium, Prominent main pulmonary artery 
segment. The superior pulmonary veins are 
also marsedly dileted. The right descending 
pulmonarv artery measures 20 mm. in in- 
spiratior, (B) Close-up of 47. (C) Expiratory 
measurement of the right descending pul. 
monary artery in this same case. The right 
descending pulmonary artery now measures 
25 mm. 


agrees with Westermark’s observations. 
An apparent Increase in measurement of the 
right descending pulmonary artery during 
inspiration and a decrease during expira- 
tion was noted in all 1,085 normal subjects. 
The range of difference of inspiratory and 
expiratory measurements was I to 3 mm. 
The difference was 2 mm. in 748 cases (69 
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RMAL MALES 290 NORMAL MALES 
AGE 18-40 (Group |) AGE 18-40 (Grov 1) 
INSPIRATORY MEASUREMENT EXPIRATORY MEASUREMENT 





o 8 i 
Siz& Of KT. DESCENDING PULMONARY  AXTICKY (m.m) Size OF RT. DESCENDING PULMONARY ARTERY (Mm) 
Fie. 4. Inspiratory and expiratory measurements of the right descending pulmonary artery in Group 1. 


per cent). Westermark explained that the This author noted that an increase in the 
differences in the intra-alveolar pressure size of the right descending pulmonary 
during respiration depend on the elasticity artery during expiration occurs in pulmon- 
of the lungs. Macklin‘ also found that the ary hypertension (Fig. 3, 4, B and C). This 
varying size of the pulmonary vessels dur- will be the subject of a fature communica- 
ing respiration is based on lung elasticity. tion. The inspiratory and expiratory meas- 
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Fic. 5. Inspiratory and expiratory measurements of the right descending pulmonary artery in Group ri. 
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Vic. 6. Inspiratory and expiratory measurements of the right descending puimonary artery in Group it, 


urements are of great value, especially in 


borderline normal cases. In normal cases, 
there is a definite decrease during expira- 


tion. This phenomenon of increase in size 
of the right descending pulmonary artery 
during expiration in pulmonary hyper- 
tension is interesting and probably is the 
result of a higher pulmonary artery pres- 
sure than intra-alveolar pressure and a 
further increase of the pressure in the pul- 
monary artery due to compression of the 
pulmonary capillaries during expiration. 
However, some unknown factors may be 
involved and further studies are necessary 
to elucidate this matter. 

The literature concerning the roentgeno- 


V]! NORMAL FEMALES 
AGE 41-72 ‘Group IY) 
MEASUREMENT 


INSPIRATORY 


OF CASES 


NUMBER 


Sizk OF RT. DESCENDING PULMONARY ARTERY 





graphic measurements of the right descend- 
ing pulmonary artery has been reviewed. 
The findings of the present study agree 
with those of Abrams.! However, there is 
definite disagreement with the opinions of 
Assmann,? though nis roentgenograms were 
made at 1.6 meters, Johnson e al., and 


case exceeding 17 mm. in measurement 
of the right descending pulmonary artery 
in 1,085 normal subjects of the present 
group. However, in 39 normal males the 
inspiratory measurement was 16 mm. and 
this figure exceeds the normal upper limits 
of r4 mm. to 16 mm. proposed by Ass- 
mann,? Johnson e£ al. and Schwedel e£ al? 
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Vic. 7. Inspiratory and expiratory measurements of the nght descending pulmonary artery in Group iv. 
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The measurement in the normal adult fe- 
male group never exceeded 15 mm. The 
largest expiratory measurement for the 
normal adult males was 15 mm. as com- 
pared to 14 mm. for the normal adult fe- 
males. The smallest inspiratory measure- 
ment was g mm. for both males and females. 
The smallest expiratory measurement for 
the males was 8 mm. and for the females 
7 mm. 


SUMMARY AND CONCLUSIONS 


The normal roentgenographic inspiratory 
and expiratory measurements of the right 
descending pulmonary artery in 1,085 adult 
subjects are presented. To my knowledge 
this is the first report of expiratory meas- 
urements of the right descending pulmo- 
nary artery. On the basis of this studv, the 
following conclusions may be drawn: 

The normal upper limit for the in- 
spiratory measurement of the right de- 
scending pulmonary artery of normal male 
adults is 16 mm. If the right descending 
pulmonary artery measures 17 mm. or 
more, it is abnormal and pulmonarv hvper- 
tension is most likely present. 

2. The normal upper limit for the in- 
spiratory measurement of the right descend- 
ing pulmonary artery of normal female 
adults is 14 mm. If this measures 16 mm. 
or more, pulmonary hypertension is most 
UERS present. 

There are apparent changes in the 
eA of the right descending pul 
monary artery during respiration 1n normal 
adults. During inspiration, when the intra- 
alveolar pressure falls, the size of the right 
descending pulmonary artery increases and 
during expiration, when the intra-alveolar 
pressure rises, the size of the vessel de- 
creases due to compression. There are 1 to 
3 mm. differences between inspiratory and 


expiratory measurements. In 69 per cent of 


P cases, the difference was 2 mm. 
The expiratory measurement is help- 


Ti especially, in borderline cases. In 
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pulmonary hypertension the expiratory 
measurements tend to exceed the inspira- 
tory measurements. However, in normal 
cases the expiratory measurement is al. 
wavs smaller than the inspiratory measure- 
ment. 
Though there 1s a wide range of varia- 
A in the measurements of normal indi- 
viduals, a slightly greater mean measure- 
ment is noted in males, older groups (over 
41 years of age) and taller and heavier sub- 
Jects (over 6 feet and over 200 pounds). 
6. Inafuture communication the normal 
findings will be compared with those noted 
in pulmonary embolism with infarction. 


C. H. (Joseph) Chang, M.D. 
Man Memorial Hospital 
Man, West Virginia 


The author wishes to express deep ap- 
preciation for the advice and encourage- 
ments given by Doctor Brit B. Gay, ]r., 
Emory University School of Medicine, 
Atlanta, Georgia, and Doctor William 
Clavton Davis of the Department of Sur- 
gerv, University of Pittsburgh School of 
Medicine and Pittsburgh Veterans Admin- 
istration Hospital. 


REFERENCES 


1. Anrams, H. L. Radiologic aspects of increased 
pulmonary artery pressure and flow; prelimi- 
nary observations. Stanford M. Bull., 1956, 74, 
)77111. , 

T NUN H. Uber Veranderungen der Hilus- 
séhatien im Róntgenbilde bei Herzkrankheiten. 
Deutsches Arch. klin, Med., 1920, 232, 3557301. 

Jouxsos, P. M., Wooo, E. H., Pasrernack, 
p. 5, and Jones 28 s, M. A. Roentgen evaluation 
of pulmonary arterial pressure in mitral steno- 
sis. Radiology, 1961, 76, $41-547. 

4. Mackin, C. E. Musculature of bronchi and 
lungs. Physiol. Rev., 1929, 9, 1-60. 

Scu wEDEL, J. B., Escugn, D. W., Aaron, R. S, 
and Young, D. Roentgenclogic diagnosis of 
pulmonary hypertension in mitral stenosis. 
Am. Heart T., 1987, 53, 163-170. 

6. WESTERMARK, N. Importance of intra-alveolar 

pressure in diagnosis of pulmonary diseases. 
Radiology, 1948, 50, 610-618. 


to 


T 
Io» 
* 


t 


ROENTGENOGRAPHIC PREDICTION OF 


May, 1962 


PULMONARY 


HYPERTENSION IN MITRAL STENOSIS 


By MANUEL VIAMONTE, 
and ERA? 





MIAMI, 


N ITRAL stenosis produces changes in 

the heart and lungs varving from no 
alterations to all degrees of abnormalities. 
These changes develop in the following 
order: left atrium, pulmonary veins, capil- 


laries of the lung, pulmonary arteries, right 
ventricle and right atrium. Therefore pul- 
monary venous, capillary, and arterial 
hypertension may be encountered and 


each manifests itself with different clinical 
and roentgenographic findings.* 9 19:02,2 
When significant pulmonary venous hy Per- 
tension develops in mitral stenosis, it is 
manifested by normal or narrowed. pul. 
monarv veins in the lower lung fields, 
prominent pulmonary veins in the WDper 
lung fields, and dilated veins in the hili. 75 
This is seen to best advantage in frontal 
laminagrams* and in pulmonary angio- 
grams, although it is usually recognizable 
in the D chest Bd (Dia- 
dinis upper inus outer m mn of the root 
shadows at the hilus and obliteration of the 
right paracardiac space may also be noted. 
Evidence of capillary hypertension will 
express itself by all or several of the follow- 
ing: presence of kerlev's B and A lines; 
perivascular haziness; prominent reticula- 
tion in the lower lobes (lobular pattern), 
and loss of translucency in the bases. 
These findings are probably due to inter- 
stitial pulmonary edema. Thickening of the 
interlobar fissures and obliteration of the 
costophrenic sulci may also occur. Pro- 
gression of edema into the intra-alveolar 
phase produces ill-defined shadows in the 
lung, which may be widespread, confluent, 
unilateral, bilateral, symmetric or asym- 
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DIAGRAM I. e * cewous Aypertension in mitral 
slenosis; v-- prominent upper lobe veins; 2-—poor 
delineatio ion. of upper lobe pulmonary veins; 3— 
paracardiac haziness. 


metric in appearance and distribution?! 
(Diagram 2). 

Pulmonary arterial hypertension will be 
reflected by all or several of the following: 
straightening or bulging of the pulmonary 
artery segment; prominent sharp hilar 
shadows due to increase in caliber of the 
right and left pulmonary arteries; dilated 
pulmonary arteries in the upper lobes: nar- 
rowing of pulmonary arteries in the lower 
lobes, middle lobe, and lingula; tortuosity 
of the intrapulmonary arteries; and de- 
creased vascularity in the peripheral lung 
fields Pree eet Daora STE 

Pulmonary vascular and parenchymal 


* From the Department of Radiology, Jackson Memorial Hospital, University of Miami School of Medicine, 
T From the Department of Physiology, Temple University, Philadelphia. (Former Director cf the Cardiopulmonary Laboratory of 


the Cardiovascular Institute of Havana. ) 
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DisGram 2. Pulmonary capillary hypertension in 
"ira! stenosis: t~-costophrenic septal lines 
(Kerley's B lines); 2-—indistinct heart border; 1-— 
ill-defined lower lobe vessels; 4— nus reticu- 
ler pattern (lobular pattern): — haziness of the 
Icwer lobes; 6—interlobar FM 7—-blunting of 
costophrenic angle. 


changes may be absent with minim ally 


altered n odyn à mu CS. Pope > Or all of the 


bu t 
amd n4 


pn may occur Ms ntly 
more often in combination: 1 
and 3; and 1 and 3. 

Een papers have been published out- 
lining the criteria for predicting roentgeno- 
grap. aically the degree of pulmonary artes 
rial hypertension, 51715293» The analysis of 
all o^ the pulmonary vascular changes is 
believed to be a more accurate procedure 


than the consideration of a small group of 


isolated features. A study has been carried 
out to determine the validity of this as- 
sumption. 
METHOD 

A group of posteroanterlor roentgeno- 
grams of the chest of ud patients with 
mitral stenosis was studied (cases from the 
Cardiovascular Institute of Havana). All 
patients had the diagnosis of mitral stenosis 
confirmed at surgerv; all had had right 
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DiaGRAM * Pulmonary arterial hypertension iu mitral 
db —bulging of pulmonary artery segment; 
— di lated hilar arteries; 3—-constricted lower 
ae vessels; 4—dilated upper lobe vessels; g— 
peripheral Bs A eae e ; 6—tortuosity of intra- 
pulmonary arteries; 7— abrupt narrowing of intra- 
pulmonary arteries; g -diffuse granularity (hemo- 
siderosis) found occasionally. 


Fic. 1. Mitral stenosis. Frontal laminagram show’ ing 
un hilar arteries and upper lobe vessels 
with narrowing of the lower lobe vessels. 
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SUMMARY OF THE FINDINGS OF 





Group i 


I, Pulnan artery segment { (PAS) 


PULMONARY 


Group i 


ARTERIAL 


Barrera 
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Group tv 


a. Concave Usually Never Never Never 
b. Straight Occasionally Usually Occastonallv Never 
Convex Seldom [f present, o nof lf present, 3 to 7 Between 3 and 12 
more than qnum. nim. mm. 
2. Distance from midline to the external Within normal Not more than From gg to 6.5 From aa to tom, 
border of the right hilar shadow limits LTEM. CO 
x. Diameter of the right lower lobe pul- Normal g to i4 | tO bo cim, Xe cen 2 to 5 cm. 


monary 
4. Narrowing of the pulmonary vessels of 


pim, 
Present or absent 


artery 


the lower lobes 


5. Prominence of the 


pulmonary vessels | Not prominent 


Present 


Snghtiy 


Present 


Minlerately 


Present 


Moderately or 


of the upper lobes prominent prominent markedly 
prominent 
6. Abrupt narrowing of the intrapulmo- Not present Not present, Or Net present, or Present, in mid 
nary arteries when present, when — present, portion or in 


half of the jungs outer perse the lungs 
half of the lungs 
7. Tortuosity of the intrapulmonary ves- Not present (in Not seen (in pre- Sometimes seen Frequently noted 
sels preoperative operative cases! 
Cases) 
8. Abnormal peripheral, bilateral hypo- Not present Not present bresent in outer Present in outer 
'ascularity 1, bor $ of the i or $ of the 
lungs lungs 
heart catheterization and roentgenograms 


of the chest were made 
the time 

The roentgenograms were 
knowledge of the 


within two davs of 
of catheterization. 

read without 
clinical or catheteriza- 


tion findings. Each film was graded for the 
absence or presence of the dem criteria 


( Table 1): 


i. The pulmonary artery segment of the 
left cardiac border. 

2. The distance from the midline to the ex 
ternal aspect of the right hilar shadow. 

3. The diameter of the right lower pulmo- 


nary artery just below its origin. 

The appearance of the pulmonary vessels 
of the lower lobes. 

The degree of prominence of the pulmo- 
nary vessels of the upper lobes. 

The evidence of abrupt narrowing of the 
intrapulmonary arteries and, if present, 


in the peripheral 


an mid portion or 


medial half of 





the [ place where it occurred. 
p^ SM AE of the intrapulmonary vessels. 
S, The vascularity of the periphery of the 
lungs. 
9. The presence or absence of Kerley's Bo jig. 2, Mitral stenosis. Angiocardiogram (levo 
and A lines and of perivascular bed phase). Mcderately enlarged left atrium with 
to. The presence or absence of pulmonary prominence of the pulmonary veins of the upper 


hemosiderosis. lobes. 
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TABLE Il 


SUMMARY OF THE GROUPS OF CASES WHICH WERE STUDIED; PULMONARY ARTERIAL HYPERTENSION 


paren eee EEUU —o————————————A———^———AAS maaana eame anin ad mamamatay as 


p yetinepiynypptieneseses sete menmain neina namie e AAA L ARS LRA RNIN A AAI MEME nd 


AALA I, AAAA nia AATED A A m A AE AAA AA me RPV RELI RE RR Or I eet AAAA SAAE I I e ty via aan e eee At AA MED CC MEE 


1. Number of preoperative roentgenograms 11 a7 29 18 

z. Number of postoperative roentgenograms 2 9 5 6 

<. Total number of roentgenograms 13 36 34 24 

s. Degree of accuracy 69.239, "w^ 76.47% 87.5% 
(9 of 13) (27 of 36) (26 of 34) (21 of 24) 


The roentgenograms were then grouped 
in four categories based on the mean pul- 
raonary artery pressure recorded at the 
time of catheterization and the above diag- 
rostic criteria were tabulated and evalu- 
ated for each category? (Table 11). The 
categories based on mean pulmonary ar- 
tery pressure were: 


Absent pulmonary arterial hyper- 
tension: pulmonary artery mean 
pressure of less than 20 mm. of 
mercury. 

Minimal pulmonary arterial hy- 
pertension: pulmonary artery 
mean pressure between 21 and 34 
mm. of mercury. 

Moderate pulmonary arterial hy- 
pertension: pulmonary artery 
mean pressure between 35 and 54 
mm. of mercury. 

Severe pulmonary arterial hvper- 
tension: pulmonary artery mean 
pressure greater than 55 mm. of 
mercury. 


Group I. 


Group 11. 


Group Il. 


Group Iv, 


The roentgenographic criteria described 
above were then evaluated for correlation 
with the grouping based on pulmonary 
a-tery pressure readings (Table 11). 

In Group 1 (13 roentgenograms, 2 were 
postoperative chest roentgenograms) either 
the chest was normal in the posteroanterior 
v:ew (Fig. 3) or minimal pathologic changes 
were present. These abnormalities. con- 
sisted of left atrial enlargement and oc- 
ccsional narrowing of the pulmonary vessels 
of the lower lobes associated with promi- 
nent or normal appearing pulmonary ves- 
sels of the upper lobes. 

In Group 11 (36 roentgenograms, 9 were 
postoperative chest roentgenograms) the 





pulmonary artery segment was straight 
or convex (not more than 5 mm.). The 
distance from the midline to the external 
border of the right hilar shadow was not 
more than 5.7; cm. The right lower pul- 


monary artery was I to T.5 cm. in diameter. 
Narrowing of the pulmonary vessels of the 
lower lobes was usually present. Promi- 
nence of the vessels of the upper lobes was 
a frequent finding. Abrupt narrowing of 
the intrapulmonary arteries was either not 
noted or, when seen, occurred 1n the exter- 





Fic, 3. Mitral stenosis with absent pulmonary 
arterial hypertension. Pulmonary artery pressure: 
systolic 30, diastolic 14, mean 20; pulmonary 
capillary pressure 11. There is prominence of the 
left auricular appendage and normal appearing 
pulmonary vasculature. 
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Fic. 4. Mitral stenosis with minimal pulmonary 
arterial h isa) Pulmonary artery pressure: 
systolic 38, diastolic 18, mean 26; pulmonary 

capillary pressure : 20. There is straightening of the 
pulmonary artery segment and slight dilatation of 
the right and left pulmonary arteries. Narrowing 
of the pulmonary vessels of the lower lobes and 


prominence of the pulmonary vessels of the upper 


lobes are noted. 


nal half of the lung fields. Tortuosity of the 
intrapulmonary vessels was not usually 
present and abnormal peripheral hypo- 

vascularity was never noted. Kerley’s B 
lines were seen in 22 per cent of the roent- 
genograms and the Eds of these were 
postoperative studies. Neither hemosidero- 
sis nor intrapulmonary ossification was 
seen (Fig. 4, 5 and 6). 

In Group ii (34 roentgenograms, § were 
postoperative chest roentgenograms) the 
pulmonary artery segment was straight 
or convex (3 to 7 mm.). The distance from 
the midline to the external border of the 
right hilar shadow was between 5.5 and 
6.5 cm. The pulmonary artery of the right 
lower lobe had a diameter between 2 and 3 
cm. Narrowing of the pulmonary d 
of the lower lobes was invariably present. 
The pulmonary vessels of the upper lobes 
were either symmetric or asymmetric and 
moderately prominent. The prominence 
was occasionally greater on the left side 
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lic. g. 


Mitral stenosis with minimal pulmonary 
arterial hypertension. Pulmonary artery pressure: 


systolic. 42, diastelic 265, 
capillary pressure 1g. There is slight convexity 
of the left middie arch. The right pulmonary 
artery is slightly prominent. Slight prominence is 
noted of the medial vessels in the left upper lobe. 


mean 28; pulmonary 


than on the right side. : Abrupt narrowing 
of the intrapulmonary arteries was not 
often apparent and, when noted, occurred 
in the mid portion or in the outer half of 
the lung fields. Tortuosity of the intra- 
pulmonary vessels was not frequentlv ob- 
served. Hvpovascularity of the periphery 
of the lungs was seen in the external one 
third, one half, or two thirds. Kerley’s B 
lines were seen in 44 per cent of the roent- 
genograms. LHemosiderosis was an infre- 
quent finding. Intrapulmonary ossification 
was occasionally noted (Fig. 7, 8 and 9). 

In Group 1v (24 roentgenograms, 6 were 
postoperative chest roentgenograms) the 
pulmonary arterv segment was always con- 
vex (3 3 to 12 mm. ) Mod m one case where 
funds "Phe 4 nee fon s eur to 
the external border of the right hilar 
shadow was between 5.5 and 7 cm. The 
pulmonary artery of the right lower lobe 
had a diameter between 2 and 3 cm. Nar- 
rowing of the pulmonary vessels of the lower 
lobes was a constant finding. The vessels 
of the upper lobes were usually moder- 
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HIG. 6. Mitral stenosis with minimal pulmonary ar- 
terial hypertension. Postoperative roentgenogram. 
Pulmonary artery pressure: systolic 48, diastolic 


27, mean 32; pulmonary capillary pressure 14. 
There is moderate cardiomegaly and slight con- 
vexity of the pulmonary artery segment. The 
pulmonary arteries are moderately prominent. 
There is slight narrowing of the pulmonary vessels 
in the lower lobes and there are slightly prominent 
vessels in the upper lobes. 


ately or markedly prominent. This feature 
ras seen unilaterally, as well as bilaterally, 
and was more often demonstrated on the 
left side. Abrupt narrowing, when noted, 
was present in the mid portion or in the 
medial half of the lung fields. Tortuosity 
of the intr apulmonary vessels was fre- 
quently encountered. Abnormal peripheral 
hypovascularity was usually seen in the 
external half or two thirds of the lungs. 
Kerley’s B lines were observed in 48 per 
cent of the roentgenograms. Kerley’s A 
lines, in addition to B lines, were occasion- 
ally present (Fig. 10, 11, 12 and 13). 
Hemosiderosis or intr Apulan y ossifica- 
tion was seen infrequently (Fig. 14 and 15). 

There was an over-all degree of efficacy 
of 77 per cent in the prediction of the 
degree of pulmonary arterial hvpertension 
from the 107 roentgenograms (first series): 
60 per cent accuracy was achieved by 
studying the 85 preoperative roentgeno- 
grams and 64 per cent accuracy by study- 
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ing the 22 postoperative roentgenograms. 
The degree of inaccuracy in the evaluation 
of postoperative roentgenograms was prob- 
ably due to the fact that hemodynamics 
improved rapidly while the change in the 
appearance of the lung vessels and heart 
was usually at a slower pace. The anatomic 
changes in some cases either showed only a 
slight modification or never returned to a 
normal appearance. There was greater cor- 
relation when the postoperative roentgeno- 
grams were evaluated six months to a year 
after surgery than when the evaluation was 
made close to the time of surgery. 

The higher the mean pulmonary artery 
pressure, the greater the proficiency of the 
roentgenographic interpretation. 


DISCUSSION 


This study indicates that by utilizing the 
diagnostic criteria in Table 1, the radiolo- 
gist can estimate the degree of pulmonary 
arterial hypertension in mitral stenosis with 
a high degree of accuracy. No single diag- 
nostic sign is reliable in itself but by 
evaluating qualitatively the posteroanterior 
chest roentgenograms for the ten criteria 
defined above, a more reliable conclusion 
Is obtained by such a total evaluation of all 
available evidence of pulmonary hyper- 
tension. 

Pulmonary arterial hypertension mani- 
fests itself in the heart (posteroanterior 
roentgenogram) by straightening or bulg- 
ing of the pulmonary artery segment (PAS) 
which is the superior part of the left middle 
arch.!5?* However, straightening or bulging 
of the pulmonary artery segment does not 
necessarily mean pulmonary arterial hyper- 
tension. Several studies have shown no ab- 
solute correlation between the degree of 
prominence of the PAS and the degree of 
pulmonary arterial hypertension. In the 
evaluation of the degree of pulmonary ar- 
terial hypertension, the analysis of the PAS 
Is one of several diagnostic aspects to be 
considered, but should not be regarded by 
Itself as the most Important feature. 

In cases with significant pulmonary ar- 
terial hypertension, prominence of the pul- 
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Fic. 7. Mitral stenosis with moderate pulmonary 
arterial hypertension. Pulmonary artery pressure: 
systolic §7, diastolic 36, mean 41; pulmonary 
capillary pressure 22. There is a moderately con- 
vex pulmonary artery segment. Slight prominence 
of the vessels in the left upper lobe with narrowing 
of the pulmonary vessels in the right lower lobe 
is noted. Slight peripheral hypovascularity is 
present. 


monary arteries in the hilar regions is 
usually seen. An indirect manner of evalu- 
ating this finding 1s by measuring the dis- 
tance from the midline to the external bor- 
der of the right hilus and by measuring, 
when possible, the diameter of the right 
lower pulmonary artery just below its ori- 
gin. Bodv build, scoliosis, emphysema, pul- 
monary edema, degree of inspiration, and 
cardiomegaly are factors which should be 
taken into account when making this de- 
termination. Frontal laminagrams are ideal 
for this purpose. 

When pulmonary arterial hypertension 
and/or pulmonary venous hypertension of 
a significant degree develops in mitral 
stenosis, narrowing of the pulmonary ves- 
sels of the lower lobes may be seen. There 
is, in addition, evidence of normal.to- 
abnormal prominent pulmonary vessels of 
the upper lobes, best observed in the medial 
aspect of both upper lobes on frontal lam- 
inagrams. When asymmetry of the upper 
lobes vasculature is noted, we have found 
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lic. 8. Mitral stenosis with moderate pulmonary 
arterial hypertension, Pulmonary artery pressure: 
systolic 67, diastolic 36, mean 47; pulmonary 
capillary pressure 46. The pulmonary artery seg- 
ment is slightly convex. The right pulmonary 
artery as well as the pulmonary vessels in both 
upper jobes are mederately prominent. There is 
narrowing of the pulmonary vessels in the right 
lower lobe. Peripheral pulmonary hypovascularity 
is noted in the outer two thirds of the lungs. 
kerley's B lines are seen in the right costophrenic 
angle. 


that the vessels in the left upper lobe are 
usually more prominent than the ones in 
the right upper lobe. Generally, the degree 
of prominence of the pulmonary vascula- 
ture of the upper lobes parallels the severity 
of pulmonary hypertension. However, the 
discrepancy. between the upper and lower 
lobe pulmonary vessels is not alwavs indic- 
ative of pulmonary hypertension and should 
not be an isolated finding on which to base 
the diagnosis. 

Abrupt narrowing of intrapulmonary 
arteries may be due to obstruction or to 
vasoconstriction. In moderate or severe 
pulmonary arterial hypertension, this is a 
frequent finding. [t correlates with the de- 
gree of pulmonary arterial hypertension. 
Tortuositv of the intrapulmonary vessels 
is occasionally nozed, being most likely re- 
lated to long standing pulmonary hyper- 
tension. It may be the expression of sclerot- 
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Fic. 9. Mitral stenosis with moderate pulmonary 
arterial hypertension. Pulmonary artery pressure: 
systolic $3, diastolic 24, mean 43; pulmonary 
capillary pressure 25. There 1s moderate cardio- 
megaly and slight prominence of the pulmonary 
artery segment. Both pulmonary arteries are 
markedly enlarged. There is narrowing of the pul- 
monary vessels of the lower lobes and moderate 
prominence of the pulmonary vessels of the upper 
lobes. Peripheral bilateral hypovascularity is noted 
in the outer third of the lungs. 


ic changes in the pulmonary vascular tree. 
This finding can also be encountered in 
severe left-to-right shunts or when they 
have been present several years. 

Abnormal, bilateral, peripheral hypo- 
vascularity of the lungs" probably is sec- 
ondary to diffuse pulmonary arterial or 
arteriolar narrowing and usually indicates, 
according to its extension, the presence of 
moderate or severe pulmonary arterial 
hypertension. 

The significance of the presence of Ker- 
ley’s B lines has been a subject of several 
publications.*?? These basal, horizontal, 
parallel, sharp, short, non-bifurcated, septal 
lines are said to be present when there is 
edema of the interlobular septa between 
the secondary lobules in the vicinity of the 
costophrenic angles (transient Kerley’s B 
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lines). They may also be due to fibrosis, 
with or without deposit of particles, such as 
hemosiderin (permanent Kerley’s B lines). 
These basal septal lines are diagnostically 
nonspecific and in mitral stenosis can be 
either transient or permanent. Transient 
Kerlev's B lines in mitral stenosis indicate 


hypertension.” In our first series, Kerley's 
B lines were present on 35 roentgenograms. 
When transient Kerley's B lines were 
noted, the pulmonary wedge pressure was 
usuallv 30 mm. of mercury or higher, and 
moderate or severe pulmonary arterial 
hypertension was present. Perivascular 
haziness and a prominent reticular pattern 
were seen with or without Kerley’s B lines 
and indicated severe pulmonary veno-capil- 
lary hypertension. 

Hemosiderosis was uncommonly present 
and intrapulmonary ossification nodules 
were noted only twice. 


EVALUATION 


To test the reliability of the criteria for 
grading pulmonary arterial hypertension, 
a new collection of test films was made by 
obtaining the roentgenograms of 25 cases 
from a second institution. (Jackson Me- 
morial Hospital) and of 25 cases from a third 
institution. (National Children's Cardiac 
Hospital). The catheterizations were per- 
formed in each respective institution by 
different operators. This group of 5o cases 
was then evaluated by $ senior radiologists 
and 2 third vear residents, using the cri- 
teria set forth in Table 1. No clinical infor- 
mation was given to the readers except 
that the patients all had mitral stenosis. 
The results of this test are summarized in 
Table n. 

No reader graded any case more than one 
category from the correct catheterization 
category except two readers, who each 
graded one case different by two categories. 


SUMMARY AND CONCLUSION 


In cases of mitral stenosis with pulmo- 
nary hypertension, narrowing of the pulmo- 
nary vessels of thelower lobes is practically 
always noted. 
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TABLE 


SUMMARY OF READERS PROFICIENCY IN 


PULMONARY ARTERY HYPERTENSION OF TEST 


(Per Cent) 


M. Viamonte, Jr., R. E. 


DESIGNATING 


Parks anc F. Barrera May, 1962 


HI 


CORRECT CATEGORY OF MEAN 
GROUP OF CASES 





Correct category designated —— 77 67 
Correct within one category 100 100 
Over-all degree of accuracy e 95 


Minimal pulmonary arterial hvperten- 
sion is suggested when several of the follow- 
ing findings are present: 1. straight pul- 
monary artery segment or with a convexity 
not greater than § mm.; 2. slight promi- 
nence of the pulmonary vessels of the upper 
lobes; and 3. abrupt narrowing of the intra- 
pulmonary vessels seen in the peripheral 
halt of the lungs. 

Moderate pulmonary arterial hyperten- 
sion may be predicted when most of the 
following features are present: 1. a pulmo- 





Hic. 10. Mitral stenosis with severe pulmonary 


arterial hypertension. Pulmonary artery pressure: 
systolic go, diastolic 47, mean $8; pulmonary 
capillary pressure 44. There is shght convexity of 
the pulmonary artery segment. Both pulmonary 
arteries are markedly prominent. Peripheral lung 
hypovascularity is noted in the outer half. Kerley’s 
B lines are present bilaterally and there is blunt- 
ing of both costophrenic angles 


^c 6; 65 79 79 
96 Gt BOO 100 100 


nary artery segment witha convexity of 3 to 
7 mm. or occasionally straight; 2. CM 
ately prominent pulmonary arteries in the 
hilar regions; 3. moderately prominent pul. 
monary ve epar rhe upper lobes; 4. abrupt 
narrowing of the intr: ipulmonary arteries 
in the mid portion or in the peripheral halt 
of the lungs; 5. abnormal peripheral, bi- 
lateral, hvpervascalarity in the outer third, 
half or two thirds of the lungs; and 6. fre- 





Fig. 11, 
arterial hypertension, Pulmonary artery pressure: 


M.tral sterosis with severe pulmonary 


systolic 139, diastelic 69, mean 100. There is 
ML cardiomegaly. The pulmonary artery 
and the right atrial border as well as the 
aa vessels of the Ta lobes are moder- 
ately prominent, IE-defined haziness is noted in 
the parabilar regions representing pulmonary 
edema. 





Mor. 875 Nos 5 
quent presence of Kerlev's B lines. 

Severe pulmonary arterial hypertension 
may be suspected when most of the fol- 
lowing features are present: I. a pulmonary 
segment with a convexity of 3 to I2 mm.; 
2. moderatelv or markedly prominent pul- 
monary arteries in the hilar regions; 3. 
moderately or markedly prominent pul- 
monary vessels in the upper lobes; 4. ab- 
rupt narrowing of the intrapulmonary ar- 
teries in the mid portion or in the medial 
half of the lungs; 5$. frequent occurrence of 
tortuositv of the intrapulmonary arteries; 
6. abnormal peripheral, bilateral, hypo- 
vascularity in the outer half or two thirds 
of the lung; and 7. frequent presence of 
kerlev's B lines. 

One hundred and seven roentgenograms 
of the chest of patients with mitral stenosis 
were studied for evidence of ten roentgeno- 
graphic signs. The accuracy of these was 
correlated with mean pulmonary artery 


* 


tow oc 





pressure at the time of catheterization to 





lic. 12. Mitral stenosis with pulmona 
hypertension. Pulmonary artery pressure: svstolic 
138, diastolic 78, mean 107. There is marked 
cardiomegaly with marked convexity of the pul- 
monary artery segment. There is slight promi- 
nence of the pulmonary vessels in both upper 
lobes. The outstanding feature is the peripheral 
hypovascularity of the lungs which is present in 
the outer two thirds. 


y arterial 
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Bic. 13. Mitral stenosis with severe pulmonary 
arterial hypertension. Pulmonary artery pressure: 
systolic 85, diastolic 40, mean 71. The pulmonary 

artery segment is moderatelv convex. The right 

and left pulmonary arteries are moderately promi- 
nent. Peripheral hypovascularity is noted in. the 
outer two thirds of the lungs. A fine stippling is 
present throughout both lung fields which repre- 


sents hemosiderosis. 














Fic. 14. Mitral stenosis with severe pulmonary 


arterial hypertension and hemosiderosis. 
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Mitral stenosis with severe pulmonary 
hypertension and intrapulmonary ossi- 
fication nodules. 


PIG. 3. 
arterial 


prepare a guide for prediction of the degree 
of pulmonary arterial hypertension from 
the posteroanterior chest roentgenogram. 

Applying these criteria, ṣo additional 
cases of mitral stenosis were studied by 
seven radiologists and good correlation was 
found between the readers' prediction and 
catheterization pressure readings. 

Several diagnostic criteria must be ful- 
filled in order to diagnose and grade pul- 
monary arterial hypertension roentgeno- 
graphically. It is thought that reliance 
upon a single or a few diagnostic features 
and/or their numerical expression is less 
accurate than the qualitative evaluation ot 
several features. 


Manuel Viamonte, Jr., M.D. 

Jackson Memorial Hospital 

University of Miami School of Medicine 
Miami 36, Florida 
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ROENTGEN FEATURES OF RHEUMATIC 
TRICUSPID STENOSIS* 


By PETER M. TILLOTSON, M.D.1 and ISRAEL STEINBERG, M.D. 


NEW YORK, NEW YORK 


N THE past there has been considerable 

dispute regarding the frequency and 
diagnosis of disease of the tricuspid valve. 
Apparently, Durosiez,4 in 1868, was 
the first to describe in detail 10 cases of 
tricuspid stenosis proved by autopsy. 
Despite this, almost fifty vears later Osler 
and Gibson”? stated: “As a rule the physi- 
cian Is 1n a safer position if he limits his 
diagnosis to 2 valves. Clinically, when le- 
sions of 3 or 4 valves are determined with 
accuracy, mortifying postmortem disclo- 
sures are not unlikely to follow.” As late as 
1928, Strümpell and Seyfarth?? remarked 
that tricuspid stenosis was so rare that it 
was of no practical importance as a clinical 
entity. This is in marked contrast to more 
recent reports wherein the incidence of sig- 
nificant tricuspid stenosis varied from 5 to 
14 per cent in large series of autopsied 
cases of rheumatic heart disease.’ 17.153531.22 
Cooke and White? found an incidence of 14 
per cent at autopsy in 217 cases of rheu- 
matic heart disease while Garvin" reported 
an incidence of 11 per cent in 1 1g consecu- 
tive patients who died of rheumatic heart 
disease. In 1958, Wallach and Angrist,? in 
a review of 8,676 consecutive necropsies at 
Queens General Hospital, New York City, 
covering the period from 1936 to 1950, 
found 282 cases of severe rheumatic mitral 
or aortic stenosis, or both concurrently. 
The mitral valve alone was involved in 168 
patients ($9 per cent), the aortic valve only 
in 33 (12 per cent), and both valves were 
affected in 81 (29 per cent). An additional 
number (5.7 per cent) had moderately se- 
vere or severe tricuspid stenosis. All of the 
cases of tricuspid stenosis also had involve- 
ment of at least 1 other valve, indicating 
that tricuspid stenosis in rheumatic heart 


disease is essentially a multivalvular lesion 

The purpose of this paper is to report thi 
roentgen findings in a large series of pa 
tients with proved rheumatic tricuspic 
stenosis 1n whom the diagnosis was es 
tablished by cardiac catheterization, anc 
thereby, to evaluate the roentgen diagnosi: 
of rheumatic tricuspid stenosis. The diag 
nosis of rheumatic tricuspid stenosis is o 
practical rather than academic interest 
since overlooking or failure to overcome 
significant tricuspid stenosis at the time o 
mitral or aortic valvuloplasty may lead tc 
poor postoperative results?" 


METHOD OF STUDY 


The series of 20 cases of tricuspid steno. 
sis herein reported was selected after diag. 
nosis by cardiac catheterization, which wa: 
performed according to the techniques de. 
scribed br Lukas and his colleagues." 7??? 


Killip anc Lukas??? have previously re. 
ported 12 of the 20 cases of tricuspid ste. 


nosis, but their emphasis was placed on the 
clinical and hemodynamic aspects. The 
roentgenozrams of all patients were re. 
viewed and evaluated. In addition, com. 
plete histories were obtained and thorougl 
physical and laboratory examinations were 
made. All patients had multiple conven. 
tional roemtgenograms of the chest, usually 
in frontal, lateral, left, and right anterior 





oblique views (Fig. 1, 4-C; 24; 34; 424. 
sA; and 6, Æ and B). Barium studies of the 


esophagus in oblique and lateral views were 
also made in most instances. Serial angio. 
cardiography in the erect position, in fron- 
tal and lett anterior oblique views, at the 
rate of 1 flm per second was done in 9 pa- 
tients for the duration of the circulatior 
time.? The method for determining the 


* From the Department of Radiology and Medicine, The New York Hospital Cornell Medical Center, New York, New York, 
Mj ‘ j 3 b 


Aided by a grant from the Whitehall Foundation. 
T Whitehall Fellow in Cardiovascular Roentgenology. 
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modified preliminary circulation time with 
decholin for abdominal aortography has 
recently been described.’ 





RESULTS 


The catheterization and roentgeno- 
graphic data for each case of tricuspid ste- 
nosis are presented in Table 1. The patients 
were selected because the diagnosis of tri- 


Rheumatic Tricuspid Stenosis 











x 


Fic. 1. Case 1. Rheumatic tricuspid and mitral 

stenosis improved by tricuspid and mitral 
valeulotomies: (A) Frontal teleroentgeno- 
gram showing cardiac enlargement with 
rounded bulge of the right atrium, promi- 
nent pulmonary artery segment, and faint 
“double density” of the left atrial enlarge- 
ment. (B) Left anterior oblique teleroent- 
genogram revealing marked prominence of 
right cardiac border. The posterior cardiac 
bulge is due to the displaced left ventricle 
by the huge right ventricle. (C) Right an- 
terior oblique teleroentgenogram showing 
posterior displacement of esophagus by the 
enlarged atria. The right ventricle and 
pulmonary artery are enlarged. 


























cuspid stenosis had been established by 
cardiac catheterization. In each case there 
was a significant pressure gradient between 
the right atrium and ventricle during ven- 
tricular diastole. Killip and Lukas”? found 
that the diastolic right atrioventricular 
gradient fell to —o.1 mm. Hg ! (S.D. 
& 1.0) during exercise in patients with rheu- 


matic heart disease without tricuspid steno- 
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sis. In contrast, in this series of tricuspid 
stenosis, the variation was from +2.19 mm. 
to +19.2 mm. Hg (diastolic gradient) across 
the tricuspid valve. Furthermore, the ele- 
vated gradient across the tricuspid valve 
also increased during exercise. From the 
hemodynamic data the calculated area of 
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(RV) is huge and forms the left border of 
the heart. The pulmonary artery (PA) and 
branches are also large. (7) Frontal angio- 
cardiogram showing moderately enlarged 
left atrium. (LA). The left ventricle and 
aorta are normal in size. 
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stenosed tricuspid valve varied from 
0.6 to 1. 


cm.?, and this was usually verified 
on and at autopsy. 
es of the patients at the time of 
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vears. Seventeen of the 20 patients 


idy ranged from twenty-three to 


were female, and this is in accord with the 
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MiG. 2. Case 2. €uadrivaloular rheumatic valoulitis (verified by autopsy): (A) Frontal teleroentgenogram show- 
ing generalized cardiac enlargement with marked prominence of the right atrium. (5) Frontal angio- 
-ardiogram showing a small pericardial effusion (upper arrows). The large right atrium (RA) measuring 
80 mm. in diameter and the displaced thin, lucent tricuspid valve (lower arrow) are evident because of 
the poorly opacified right ventricle. (C) Later in the series, the right atrium is still opacifed and pulmonic 
valvular stenosis (arrow) is clearly demonstrated. (D) Serial frontal angiocardiogram illustrating a moder- 
ately enlarged left atrium (LA). Only faint visualization of the left ventricle occurred owing to slight 
mitral stenosis. 
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igher incidence of rheumatic heart dis- Case 2 (Fig. 2, -4-D) was unique in that 


("ase in women. Generalized cardiac cham- all 4 valves were involved. Case 5 (Fig. 
ber enlargement was found on the conven- 5, Æ and B) was also unusual because only 
tional roentgenograms of all the 19 proved isolated tricuspid stenosis was present due 
-heumatic tricuspid stenosis patients. In to either a congenital malformation or 
these, at least 1 other valve was involved. rheumatic valvulitis. 





Owing to right atrial enlargement, the 
cardiac configuration on the conven- 


tional teleroentgenogram in frontal vi 
in many of the cases of tricuspid stenosis 
(Fig. 14; 24; and 6.4) was globular in 
shape 
a moderate to large pericardial effusion. 
Right atrial measurements were made ac- 
cording to the schema devised by Goodwin 
et al? They estimated right atrial enlarge 
ment in 21 cases of rheumatic tricuspid 
stenosis by measuring from the right bor- 
der of the heart to the midline of the spine 
on the frontal teleroentgenogram of the 
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uh unexpected 
4) Frontal over. 
sram showing en- 
B) Frontal angio- 
cardiogram revealing prolonged opacifica- 
tion of a slightly enlarged right atrium and 
itricle. (C) Frontal angiocardiogram 

the moderately enlarged left 
(LA) and poor filling of the left 
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chest and classified atrial enlargement as 
follows: when the right cardiac measure- 
ment was so mm, the right atrium was 
slightly enlarged; from $0 to 71 mm., it was 
moderately enlarged; from 71 to go mm., it 
as huge: and bevond 9o mm., it was 
labelled aneurysmal. Similarly, on the con- 
entional ‘rontal teleroentge 'enogram, the 
right cardiac measurement to the midline of 
the thorax in the 20 cases in this series 
ried from 60 to 120 mm., with an average 
of 74 m E Goodwin and co- 
workers 12 cases In Our series were 
classified e ight atria of dues 
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Hig. 4. Case 4. Scoliosis of the spine altering the right heart border in a patient with tricuspid and mitral stenosis: 
(4) Frontal teleroentgenogram showing scoliosis of the spine to the right obscuring the right atrium. 
(B) Frontal angiocardiogram showing the huge right atrium (RA) measuring 120 mm. in greatest diameter 
and a fine thin, lucent tricuspid valve (arrow) displaced to the left. The right ventricle 15 also markedly 


enlarged. 


size, in 6 considerably enlarged, and in 1 
‘Case 12) it was of aneurysmal proportion. 
That the prominent right border of the 
Neart in the frontal view represented an 
enlarged right atrium and not a greatly en- 
arged left atrium due to advanced mitral 
disease could frequently be ascertained by 
an overpenetrated frontal teleroentgeno- 
gram. This also readily demonstrated the 
size and position of the left atrium (Fig. 34; 
and 64). In one instance (Case 4), the 
right atrium was not prominent, although 
enlarged, owing to scoliosis of the spine 
(Fig. 4/7). Widening of the superior medi- 
astinum to the right on the frontal roent- 
genograms of the chest owing to dilatation 
of the superior vena cava was evident in al- 
most every case (Fig. 177; 24; 54; and 64). 
In Case ro only, there was considerable 
deviation of the esophagus to the left by a 
greatly enlarged right atrium.” 
Enlargement of the right atrium and 
widening of the superior vena cava (Fig. 
n ) and J; 3, 6 and G; 3B; 4D; and 6h) 
were clearly demonstrated in the g patients 
who were studied angiocardiographically. 
The largest right atrium, visualized angio- 
cardiographically (Case 12), was gigantic 


and measured 130 mm. in greatest diam- 
eter. In every instance, reflecting the de- 
gree of tricuspid stenosis, there was moder- 
ate to marked delay in emptying of the 
right atrium with corresponding poor opaci- 
fication of the right ventricle. In almost 
every case the tricuspid valve was visual- 
ized as a thin, almost vertical, lucent line 
beginning at the atrioventricular groove. 
The valve was always shifted well to the 
left of the spine (Fig. 1E; 2B; 48; and 
5B).>>3b Enlargement of the left atrium 
and other chambers (Fig. 17; 2, C and D; 
3, D and C; and 4B) was evident in the pa- 
tients with multivalvular disease. The pul- 
monary valve was stenotic in Case 2 (Fig. 
2C) only, and at autopsy it was found to be 
associated with slight infundibular narrow- 
ing. A small pericardial effusion, probably 
due to heart failure, was also demonstrated 
in Case 2 (Fig. 28). In Case 17, there was a 
"jet 7?3 in the right atrium, indicating tri- 
cuspid insufficiency and this diagnosis was 
also confirmed by cardiac catheterization. 


DISCUSSION 


Tricuspid stenosis may be a congenital or 
acquired malformation. Isolated (congeni- 
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Fic. 5. Case 5. Isolated (congenital) tricuspid stenosis markedly improved by valvulotomy: (4) Frontal tele- 
roentgenogram showing marked prominence of the right atrium. (B) Frontal angiocardiogram showing 
that all of the cardiac enlargement is*due to the right atrium (RA) which measured 80 mm. in greatest 
diameter. Again note the fine, thin and laterally displaced tricuspid valve (arrow) and the poorly opacified 


right ventricle. 


tal or acquired) tricuspid stenosis is very 
rare. Acquired tricuspid stenosis is 
usually associated with other valvular le- 
sions and is almost always related to rheu- 
matic valvulitis. Rarely, tricuspid stenosis 
results from bacterial endocarditis with 
vegetations. Another cause of obstruction 
or narrowing of the tricuspid valve is right 
atrial thrombus or tumor, especially myx- 


oma,'*:%-20.26.38 Rarely, tricuspid stenosis 
occurs In association with systemic lupus 
erythematosus,? carcinoid,” endocardial 
hibroelastosis," and endomyocardial fibro- 
sig?” 

In this series, 19 patients with tricuspid 
stenosis had rheumatic heart disease with 
multivalvular involvement. Case 5, how- 
ever, had isolated tricuspid stenosis and 





Fic. 6. Case 6. Multivalvoular (tricuspid, mitral, and aortic) rheumatic stenosis: (7) Frontal teleroentgenogram 


showing a huge heart with enlarged double contours of enlarged atria (confirmed by angiocardiography ). 


(B) Left lateral teleroentgenogram revealing posterior deviation of the esophagus by the enlarged atria. 


The enlarged right cardiac chambers fill the retrosternal space. 
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since biopsy of the right atrial appendage - 
at the time of valvulotomy showed no, 


Aschoff bodies, ‘the thesis that the. tri- 
cuspid stenosis was probably of congenital 
origin. seems likely. 

The clinical diagnosis of tricuspid steno- 
sis will often be overlooked unless the phy- 
sician’s index of suspicion is high. Ana- 
sarca, prominent venous pulsation in the 
neck, enlargement of the liver, easy fatiga- 


bility, icterocyanosis (a combination of. 


cyanosis and jaundice) but with only mild 
dyspnea in a patient with rheumatic heart 
disease, are the classic signs and symptoms. 
In recent times, a characteristic diastolic 
murmur with a thrill in the third, fourth 
and fifth intercostal spaces to the left of 
the sternum has become recognized as good 
evidence for the diagnosis of tricuspid 
stenosis. The changes in intensity of the 
murmur, the murmur becoming louder 
during inspiration and softer in expiration, 
are additional aids in identifying the lesion 
and differentiating it from mitral steno- 
S18 280,381 

The definitive diagnosis of tricuspid 
stenosis can only be made after careful 
cardiac catheterization by which a diastolic 
atrioventricular pressure gradient is dem- 
onstrated. Since these pressure gradients 
may be low, they can be missed unless the 
catheter team is alert and searches for tri- 
‘cuspid stenosis in every patient with rheu- 
matic heart disease. Only by this method 
can stenosis and insufficiency of the tri- 
cuspid valve be properly evaluated and 
differentiated. 

In this series of 20 cases of tricuspid ste- 
nosis, 12 patients had cardiac surgery. Four 
patients (Cases 1, 5, 9 and 12) had tricus- 
pid valvulotomy. Case 1 had both mitral 
and tricuspid valvulotomies and did well 
postoperatively. Case 5 had tricuspid val- 
vulotomy only and had an excellent result. 
Case g recently had simultaneous aortic, 
mitral and tricuspid valvulotomies and. 
was markedly improved although the fol- 
low-up period is still short. Case 2 had 
mitral and tricuspid valvulotomies in 
19§4, but did poorly and died; no autopsy 
was obtained. Of the entire series, 5 pa- 


Rheumatic Tricuspid Stenosis 


957 


tients (Cases 2, 10, 12, 15 and 20) have 
died. Autopsies were obtained in 3 in- 
stances (Cases 2, 10 and 15) and confirmed 
the catheterization and roentgenographic 
diagnoses (Table 1). 

The initial contribution of the radiologist 
in diagnosis of tricuspid stenosis may be 
small, since manifestations of mild to mod- 
erate right atrial enlargement are at best 
subtle on conventional roentgenograms. 
And even if there clearly appears to be 
right atrial enlargement, the reason for this 
will remain uncertain until cardiac hemo- 
dynamic data are secured to differentiate 
between tricuspid stenosis and insufficien- 
cy. The radiologist, however, may’ be 
able to detect the large right atrium in the 
patient with rheumatic heart disease and 
initiate further roentgenographic and he- 
modynamic studies. The best view of the 
heart for recognition of right atrial enlarge- 
ment is the frontal film, since frequently 
the right border of the heart has a rounded 
bulge due in part to dilatation of the right 
auricular appendage. Widening of the right 
superior mediastinum owing to dilatation 
of the superior vena cava 1s also common. 
In this series there was excellent correla- 
tion between the right. cardiac measure- 
ment and right atrial size (Table 1). Ac- 
cordingly, the Goodwin ef al? measure- 
ments for estimation of right atrial enlarge- 
ment are recommended. Identification of 
the left atrium on the overpenetrated 
frontal roentgenogram also permitted indi- 
rect .determination of the size and position 
of the right atrium (Fig. 34; and 64). Dila- 
tation of the right auricular appendage in 
some cases is most conspicuous in the left 
anterior projection (Fig. 1B). Localized 
posterior displacement of the barium filled 
esophagus just above the diaphragm by a 
large right atrium on the right anterior 
oblique roentgenogram was infrequently 
seen. Filling of the retrosternal space by an 
enlarged tight atrium, or ventricle, 1s com- 
monly seen (Fig. 6B), and is a valuable 
sign of right heart enlargement. However, 
specific cardiac chamber enlargement on 
conventional roentgenograms may be dif- 
ficult to recognize, especially when there is 
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lic. 7. Frontal angiocardiogram in a go wear ald 
woman with mitral and aortic stenosis: The right 


atriam and right ventricle are normal in size. Note 
that the tricuspid valve is situated over the mid- 
spine and that equal opacification of the chambers 
prevents clear-cut visualization of the tricuspid 
valve. 


multivalvular disease. Calcification of the 
tricuspid valve in contradistinction to the 
mitral and aortic valves is apparently very 
rare? and was not identified in this series. 

Significant information was obtained by 
angiocardiography. Prolonged opacification 
of a large right atrium caused by the ste- 
notic tricuspid valve was seen in every in- 
stance. As a result, the filling time of the 
right venice w was also prolonged. nal: 
most every case the tricuspid valve was 
clearly identified and always lay well to the 
left of the midline, shifted by the large 
right atrium.5^?*^ Indeed in only 1 in- 
stance (Case 3, Fig. 38) in which there 
was onlv a mild degree of Lm stenosis 


(5 mm. Hg gradient), the tricuspid valve 
was poorlv visualized. lh. contrast, à nor- 


mal position of the tricuspid valve was 
demonstrated in a case of rheumatic heart 
disease without tricuspid valve involve- 
ment (Fig. 7). By intravenous angiocardi- 
ography, however, the definitive diagnosis 
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of tricuspid stenosis cannot be made be- 
cause It is not possible to differentiate with 
certainty between tricuspid stenosis and in- 
sufficiency. For this, selective angiocardi- 
ography and cine-angiocardiography have 
been advocated.^* It is doubtful, though, 
that these techniques will Ede the high 
degree of accuracy achieved. by simulta- 
neous cardiac catheterization of the right 
atrium and ventricle. In addition, angio- 
cardiography is frequently very helpful in 
the anatomic delineation of other valvular 
lesions in rheumatic heart disease." 

Angiocardiography also definitively es- 
tablishes the diagnosis of right atrial myx- 
oma (Fig. 8, A-D}. Right atrial enlarge- 
ment and prominence of the superior vena 
cava may be seen on the conventional fron- 
tal roentgenogram (Fig. 84). By angio- 
cardiography an irregular filling defect 
caused bv a tumor measuring 7.5 by 6 cm. 
which had prolapsed through the tricuspid 
valve during systole of the atrium (Fig. 
8, B to D) was clearly outlined. The myx- 
oma had produced isolated tricuspid steno- 
sis and right heart failure.® 

The roentgen differential diagnosis of 
tricuspid stenosis includes lesions which 
cause enlargement or distortion of the right 
atrium, such as: functional or anatomic tri- 
cuspid insufficiency, tricuspid atresia, pul- 
monic stenosis, E -bstein! s tricuspid anom- 
aly, pericardial effusion, pericardial cyst or 
tumor, mediastinal tumor, and intra-atrial 
tumors or thrombi 33,3: The differenti- 
ation of the above lesions may be very dif- 
ficult even though the history is known and 
physical examination and conventional 
chest roentgenography have been per- 
formed. Rarely, myxomas calcify and then 
create an usu roen E. 10scopic and 
roentget nographic picture.” Cardiac cath- 
eterization, dye dilution tests and angio- 
uon p are el definite dur im pu 


ud. icr Adis ; 
especially, provides valuable differential 
diagnostic data bv excluding pericardial 
effusions, pericardial tumors and mediasti- 
nal masses adjacent to the right atrial bor- 
cere 
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Fig. 8. Tricuspid stenosis due to right atrial myxoma: (A) Conventional frontal roentgenogram showing right 
atrial enlargement. (8) Angiocardiogram showing a filling defect in the outtlow tract of the right atrium 
caused by a myxoma. Note the adjacent translucent and displaced tricuspid valve (arrow). (C) Later in 
the series, the myxoma had prolapsed through the tricuspid valve into the inflow tract of the ventricle. 
(D) Tracing of C. (Published by permission of Dr. Martin 5. Belle.*) 


SUMMARY AND CONCLUSION 

The zz vivo diagnosis of tricuspid stenosis 
is important since this lesion is usually 
amenable to surgical alleviation. Tricuspid 
stenosis is not an uncommon condition; in 
a large series of patients with rheumatic 
heart disease coming to necropsy, 5 to 14 
per cent have had moderate to severe tri- 
cuspid stenosis. 

By cardiac catheterization a definitive 


diagnosis of tricuspid stenosis can be estab- 
lished. Furthermore, differentiation of tri- 
cuspid stenosis from tricuspid insufficiency 
is possible. Careful clinical examination, 
with special attention to the character- 
istic behavior of the diastolic murmur 
on respiration coupled with its location in 
the third, fourth, and fifth intercostal 
spaces to the left of the sternum, can indi- 
cate the diagnosis. 
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The radiologist by noting an enlarged 
right atrium on the roentgenogram of a pa- 
tient with rheumatic heart disease is also in 
a position to suspect that tricuspid disease 
is present, although it usually is impossible 
to differentiate between tricuspid stenosis 
and insufficiency on conventional roent- 
erne: The most ae ble sign of right 
atrial bu a ee on A frontal con- 
ventional roentgenogram, especially when 
it is overpenetrated. Dilatation of the 
right auricular appendage is sometimes 
best appreciated in the left anterior projec- 
tion. Further data regarding right atrial en- 
largement can be secured by measuring the 
right atrial border to the right of the mid- 
line of the spine according to the recom- 
mendation of Goodwin and his colleagues. 
Another sign is the visualization of a di- 
lated superior vena cava. 
Angiocardiography reveals prolonged 
opacification of a large right atrium and 
clear visualization of a markedlv displaced 
tricuspid valve is obtained. The valve can 
be readily identified as a thin, lucent, verti- 
cal line separating the densely opacified 
right atrium from the less dense right ven- 
tricle. Of course, visualization of the cardiac 


chambers and great blood vessels is ‘also 
achieved; thereby, multivalvular lesions 


are demonstrated and the specific diagnosis 
of valvular disease is established. Right 
atrial tumors and thrombi are also readily 
revealed as filing defects in the atria 
or ventricles. Finally, angiocardiography 
plays a significant role in differential diag- 
nosis by excluding pericardial effusion, 
pericardial cysts and tumors, adjacent 
right cardiac mediastinal masses, and other 
congenital cardiac anomalies; all of which 
may simulate a large right atrium. 

Israel Steinberg, M.D. 

The New York Hospital-—Cornell Medic 
525 East 68th Street 

New York 21, New York 
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ADDENDUM 
Since this paper was submitted for pub- 
lication, GraLLoRETO, O., AERICHIDE, N., 
and ALLARD, P. P. have reported 3 patients 
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Thanks are due to Dr. Daniel S. Lukas for 
providing the cardiac catheterization data, to 
Dr. Laurence Miscall for referring and furnish- 
ing the follow-up findings of Cases § and 7, and 
to Dr. Martin S. Belle for permission to repro- 
duce Figure 8, -/~—D. 
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CONTRAST LARYNGOGRAPHY IN THE DIAGNOSIS 
OF LARYNGEAL NEOPLASMS 


HE observation of persistent pooling of 

opaque media in the laryngopharynx 
during the type of bronchographic studies 
pioneered by Jackson in 1936 led to the de- 
velopment of deliberate contrast laryn- 
gography. The introduction of a suitable 
contrast substance and an appreciation of 
the benefits to be derived from proper anes- 
thesia have considerably expanded within 
the last $ years the previously limited use of 
this examination. 

Early, in laryngeal evaluation of neo- 
plasms, small occlusal films were placed in 
the hypopharynx. Other techniques made 
use of low kilovoltage with short target skin 
distances. These methods of frontal roent- 
genography were restricted in scope and 
lacked detail. Kovacs! in 1960 proposed 
asymmetric oblique laryngeal projections 
to allow a more precise definition of tumors 
arising in such structures as the false cord 
and laryngeal ventricle which do not lend 
themselves well to examination in the 
sagittal and coronal planes. 

The accepted method in the study of 
laryngeal neoplasms remains the high con- 
trast lateral roentgenography of the 
cervical region complemented by frontal 
laminagraphic sections through the laryn- 
geal soft tissues. Leborgne,? who first sug- 
gested the use of laminagraphy, has stated 
that the axis of the organ examined should 
be parallel to the plane of projection to pre- 
vent significant distortion, thus precluding 
the identification of a nonexistent tumor. 
Careful selection of the central axis and 
long target film distances are required to 


1 Kovacs, A. Asymmetric roentgenography of the vocal cords, 
Acta radiol., 1960, 53, 426-432. 

2 Lesorone, F. Tomographic study of cancer of the larynx. 
Ax. J. RogwroENOL. & Rap. THERAPY, 1940, 47, 493-499. 


lessen distortion and magnification.’ Some 
detail is lost due to the motion of the tube 
and film, as explained by Kovacs, with re- 
sulting soft tissue air contrast sometimes in- 
sufficient to detect minimal pathologic 
alteration. The clinical advantages of this 
type of examination have been admirably 
documented by Fletcher and his ‘co 
workers.? 

In serial descriptions Powers eż 2/.,*5 in 
1957 and 1961, have detailed their experi- 
ence with another method, in which the 
laryngeal structures are coated with opaque 
material, and they have shown the re- 
liability of contrast laryngograms so pro- 
duced in the diagnosis of laryngeal tumors. 
They emphasize the importance of care- 
fully conducted topical anesthesia for the 
success of such a procedure; they use 
atropine and barbiturate premedication 
followed by dropping the topical anesthetic 
over the back of the tongue and spraying 
the larynx and pharynx. This permits the 
retention of moderate amounts of opaque 
substance and allows a more uniform coat- 
ing of the mucosal surfaces by reducing the 
stimulation to cough and swallow. Through 
a curved cannula, 5 to 10 cc. of opaque ma- 
terial is then instilled into the laryngo- 
pharynx during quiet inspiration, ensuring 
complete covering of the valleculae, pyri- 
form sinuses and the larynx. Dionosil is the 
medium of choice because of its uniform 


? FLeTCHER, G. H, Orn, J. W., and Loquvam, G. S. Topo- 
graphic approach to roentgenologic and pathologic examination of 
laryngopharyngeal tumors. Radiology, 1954, 67, 361—380. 

4 Powers, W. E., McGzz, H. H., Je., and SzAMAN, W. B. Con- 
trast examination of the larynx and pharynx. Radiology, 1957, 68, 
169-178. 

$ Povis W. E, Hortz S., Oouza, J, Erus, B. L., and 
McGavran, M. H. Contrast examination of the larynx and 
pharynx, accuracy and value in diagnosis. Am. J. ROENTGENOL., 


Rap. Toerary & NocLear MeD., 1961, 86, 651—660. 
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spread and maximum contrast capability. 
Spot roentgenograms are obtained in the 
frontal and lateral planes emploving high 
kilovoltage, rapid exposure techniques. 
Film pairs, exposed during several maneu- 
vers comprising the study, provide valuable 
clues in the detection of disease. During 
quiet nasal 1 inspiration, the hypopharynx is 
at rest and the larynx is fully opened. With 
phonation the cords are e approximated, the 
laryngeal position is normally altered, the 
ventricles are completely opacified and the 
anterior commissure is better demon- 
strated. The modified Valsalva maneuver 
aids in outlining the well distended pyri- 
form sinuses. In the true Valsalva maneu- 
ver, these are obliterated by movement of 
the epiglottis and the arytenoids and the 
contrast medium is forced along the 
mucosal surfaces of the subglottic space 
with its contours accentuated. Appraisal of 
the anterior commissure and the postericoid 
region is limited, otherwise the entire laryn- 
gopharynx is visualized in all projections. 
Laryngeal topography is demonstrated and 
physiologic, or possibly pathologic, dv- 
namics of the larvngopharyngeal apparatus 
are assessed. Clear delineation of anatomic 
detail is realized, and with experience 
minor variations are easily recognized.? 
During à 3 year period Powers ef a£. have 
employed contrast laryngography in the 
diagnosis of gg malignant laryngeal neo- 


plasms, precisely determining the site of 


origin of the tumor, the area of involve- 


ment, the size of the tumor, the status of 


the surrounding structures, the mobility of 


the cords and the circumferential extent of 


the tumor in 92 per cent of the cases. 

The tumors were classified as supraglot- 
tic, glottic and infraglottic as proposed pre- 
once, with the addition of the transglot- 
tic type. The classification separates the 
lesions with respect to the two major 
lymphatic pathways. Most of the errors 
were made in studying the infraglottic 
lesions. Four of 9 cases were incorrectly de- 
scribed as transglottic because the mass 
compressed and obliterated the ventricle 
and produced enlargement of the cord. 
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With the exception of tumors within the 
anterior commissure, those crossing the 
midline were completely outlined. The in- 
ferior margins of bulky vestibular and false 
cord tumors were well shown and the true 
status of the cord envisaged. The size of 
the tumor was determined to within 3 to 6 
mm., depending on the site of origin. Ade- 
quate margins of safety were correctly pre- 
dicted in supraglottic neoplasms prior to 
confirmation following only partial larvn- 
gectomy. In 6 of 12 additional patients 
undergoing total laryngectomy, limited in- 
volvement permitting more conservative 
procedures was conclusively revealed by 
as contrast laryngography. 
Adhering to the principles of Powers ef 

d Medina, Seam: an, Carbajal and Baker’ 
have performed more on 100 contrast 
larvngographies with practically no tech- 
nical failures. Fabrikant, Richards, Tucker 
and Dickson’ have recently added tele- 
vision image intensification fluoroscopy and 
cinefluorogr aphy to contrast laryn gography 

which they feel enhance the value of the 
met thod, despite some loss of detail in these 
examinations. In 13 cases desert ped by a 
a inet in s d eer of e qu cancer. 

Molnar and Prior,? at the Sixty-second 
Annual Meeting of the American Roentgen 
Ray Society, reported a new method of 
effecting topical anesthesia for broncho- 
graphic studies by an intermittent positive 
pressure apparatus. A topical anesthetic is 
nebulized and the mist, suspended in 100 
per cent oxygen, is inhaled under ¢ cm. 
water pressure. Because of small particle 
size and the abundance of oxygen, the 
nebulized solution can be inhaled very com- 
fortablv. Only 12 minutes of continuous 
breathing is required to achieve adequate, 

€ Meprya, J., Seaman, W. B., CagBAJAL, P,, and Baxer, D. C, 
Value of larvngography in voc al cord tumors. Radiology, 1961, 
F7. SSES R AA 

7 Panrixa NT, J. L, Ricusnos, G. J, Je, Tucwer, G. F, Ja, 
and Dicksos, R. T, MONTRE laryngography in the evaluation of 
laryngeal neoplasms, Am. f. RogNTGENOL, Rap. Tuerary & 
NUCLEAR Mep., 1962, &, E22-83«. 

* Mornar, W., and Prior, J. À. Anesthesia for bronchography 
utilizing intermit tent positive pressure breathing apparatus. Am. J. 


ROENTGENOL, Rap. Turrary & NUCLEAR MED., 1962, 37, 
836-83 
836-839. 
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uniform upper respiratory tract anesthesia. 
This technique might be adaptable to con- 
trast laryngography resulting in further 
simplification of the method with retention 
of, or increase in, definitive quality. 

The meticulous accumulation of clinical 
data with concise pathologic correlation 
has offered considerable insight into the 
biologic behavior of laryngeal neoplasms in 
terms of site of origin, size of the lesion and 
histologic differentiation. In particular, this 
has permitted a more rational prognostica- 
tion of lymph node involvement. Radio- 
therapeutic techniques have been con- 
gruently altered. Conservative changes 
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have been made in the surgery of the 
larynx, permitting partial laryngopharyn- 
gectomy and preservation of the cord and 
some of its supporting structures, only if 
the tumor is adequately localized during the 
diagnostic work-up. 

The direct, simple method of contrast 
laryngography is of definite value in the 
management of laryngeal neoplasms, and it 
may assist in a more complete exploitation 
of newer oncologic and therapeutic con- 
cepts. 

James J. Sniper, M.D. 


Harper Hospital 
Detroit 1, Michigan 
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HR. WILLIAM H. GIBBON died 
suddenly December 4, 1961, after a 
short illness. He spent almost his entire 


medical career in the practice of radiologv. 











Dr. Gibbon was born October 15, 1899, at 


E 
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'orwood, Missouri. He served in the U. 
rmv during the first World War. After his 








"service he attended the University of 
ebraska College of Medicine, graduating 
lowing his internship at Clark- 
Memorial Hospital in Omaha, 
a, he practiced general medicine 
for a short while at Harvard, Nebraska. 
In Dr. Gibbon undertook a res- 
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idency in radiology at the University 
Hospital at Iowa City, Iowa. He continued 
there as Associate Professor of Radiology 
from 1930 to 1934. He came to Sioux City, 
Towa, in 1934 where he was attending 
radiologist at four hospitals and maintained 
a private office with his associates until the 
time of his death. 

Dr. Gibbon was certified as a Diplomate 
of the American Board of Radiology in 
I940. He was a Fellow of the American 
College of Radiology, and a member of the 
American Medical Association. and the 
American Roentgen Ray Society. During 
his time on the faculty at the University of 
lowa, he contributed valuable articles to 
the literature. He was Past President of the 
Iowa Radiological Society and served a 
long tenure as Secretary of the Woodbury 
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County Medical Society. 

He was an avid sportsman with golf his 
participating sport. In 1939 he won the 
Willis S. Manges Memorial Golf Trophy of 
the American Roentgen Ray Society at 
Cincinnati, Ohio. 

Over the years Dr. Gibbon established 
for himself a feeling of respect and esteem 
from his colleagues and associates by his un- 
tiring efforts and wise counsel. His friend- 
ship, professional ability, and integrity will 
be remembered by all with whom he came 
in contact. His passing has left a vacancy 
in the hearts of many, especially those of us 
who served with him. He is survived by his 
wife, Lucy; his daughter, Mrs. N. C. 
Coates, and family; and his son, William B. 
Gibbon, Ph.D. 

W. S. TuoMaN, M.D. 


Cs) 


May, 1962 


NEWS ITEMS 


IRA I. KAPLAN LECTURE 


The 11th Annual Ira I. Kaplan Lecture 
will be held on Mav 10, 1962 at 5:00 P.M. 
in the main auditorium of the N. Y.U. Medi- 
cal School. The guest speaker, Dr. Oscar V. 
Batson of Philadelphia, will discuss the re- 
lationship of tumor spread to the venous 
systems. This lectureship is sponsored bv 
the Radiation Therapy Alumni Association 
of Bellevue Hospital. 





INTERNATIONAL SYMPOSIUM ON 
RADIOSENSITIVITY 

An international symposium on “Radto- 
sensitivity, Basic Research and Clinical Ap- 
plications” will be conducted at the Faculty 
of Medicine, Laval University, Quebec 
City, Canada, on September 4 and 5, 1962. 

The subjects discussed will be those de- 
rived from the basic research programs in 
the field of radiobiology and the applica- 
tion of these principles to the problems of 
radiotherapy. These will be covered in 
three sessions run consecutively. Ten 
papers will be presented and each discussed 
by an invited speaker. 

Both English and French will be the 
languages of the symposium, with simul- 
taneous translation provided. 

This meeting will be open to all interested 
parties. Advance registration. (before the 
ist of Julv) would facilitate the program 
arrangements. 

Information pertaining to the scientific 
sessions, enrollment, hotel reservations, etc. 
can be obtained from: Dr. Roger Ghvs, 
Secretary of the Radiobiology Symposium, 
Faculty of Medicine, Laval University, 
Ste. Foy, Quebec, Canada. 


AEC FELLOWSHIPS IN NUCLEAR 
SCIENCE AND ENGINEERING 


Two hundred and twenty promising 
young science students from 34 states and 


the Commonwealth of Puerto Rico were 
notified that they have been selected to re- 
ceive special Atomic Energy Commission 
fellowships for graduate study during 1962— 
63. 

Pe A ioe sicud m in icis ar 


ae 


age o pasce Pu are pes 
for master's or doctor's degrees in nuclear 
fields. Administered for the Commission by 
the Oak Ridge Institute of Nuclear Studies, 
the fellowships are awarded for one year, 
and may be used for study at one of 5 
designated universities in the United 
States. 

The Institute is a nonprofit educational 
corporation of 38 southern universities and 
P penne onde contract with the 





INSTITUTE OF EXPERIMENTAL 
MEDICINE AND SURGERY OF THE 
UNIVERSITY OF MONTREAL 


The research librarv of the Institute of 
Experimental Medicine and Surgery of the 
University of Montreal has suffered exten- 
sive ee owing to destruction y fire. 
Professi or ie en would enlist he: d s 
of Bie re aders of this Oone AL and A on 
oe i , ee d us och 5 n- 
Baman and Stress. 

At the same time he wishes to point out 
that the permanent mailing list was also 
destroyed, hence he shall be able to send 
reprints ot the Institute’s publications only 
to those of our readers who write for them. 

The mailing address 1s: Hans Selve, Pro- 
fessor and Director, Institute of Experi- 
mental Medicine and Surgery, University 
of Montreal, P.O. Box 6128, Montreal 26, 
Canada. 
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UNITED STATES ATOMIC ENERGY COMMISSION 


ANNUAL REPORT TO CONGRESS OF THE 
ATOMIC ENERGY COMMISSION FOR I961. 
Pp. 540 with numerous illustrations and 
16 appendices. United States Govern- 
ment Printing Office, Washington, D. C., 
January, 1962. 


The Annual Report of the United States 
Atomic Energy Commission for 1961 was 
submitted to Congress on January 30, 
1962 as required by the Atomic Energy 
Act of 1954. The Chairman of the Com- 
mission is Dr. Glenn T. Seaborg, Nobel 
Laureate, former Chancellor of the 
University of California at Berkeley and 
Associate Director of the Lawrence Radi- 
ation Laboratory. 

The Report has four main parts. The 
first summarizes the growth of the atomic 
energy industry in the United States and 
the effort being made by the Commission 
to stimulate its further growth. To a certain 
degree, Part One is a summary of the rest of 
zhe Report. While progress in the civilian 
nuclear power program during 1961 was 
not as great as it was hoped it would be, 
the rather impressive number of “firsts” 
achieved in other areas of the atomic en- 
ergy program during the year are note- 
worthy. 

Part Two summarizes the Joint effort of 
private industry and the Government to 
achieve competitive nuclear power. Par- 
ticular attention is invited to the valuable 
cperating experience being gained from the 
ehippingport, Dresden, and Yankee atomic 
power plants. The information being ob- 
tained shows that good progress is being 
made toward the goal of making nuclear 
power economically competitive, under 
certain conditions, with power generated 
from conventional fossil fuels. 

In Part Three, which is a general sum- 
mary of the Commission’s activities in 
other areas, the "Education and Training" 
section describes such Commission activ- 
ites as faculty education, equipment 


grants, nuclear materials services, and the 
use of Government-owned facilities for 
educational purposes. The “International 
Activities” section of Part Three includes 
descriptions of activities being carried on to 
aid in the training of foreign students. Also 
of interest in Part Three is the summary of 
the Commission's Plowshare Program 
under which last December the first 
nuclear detonation for purely peaceful pur- 
poses was conducted. The work being done 
to recover useful radioisotopes from fission 
product wastes, and the increasing im- 
portance of isotopic power sources to our 
nation’s scientific program should also be of 
interest in Part Three. 

Part Four covers the Commission’s pro- 
gram for licensing and regulation of 
nuclear materials and facilities. As will be 
noted, a constant endeavor is made to 
relax, where possible, the more stringent 
regulations and policies in order to facili- 
tate industrial growth while at the same 
time assuring that the paramount interests 
of public health and safety are maintained. 

The extensive involvement of colleges 
and universities in the Commission’s pro- 
gram of fundamental research will be de- 
scribed in a supplemental report, “Atomic 
Energy Research—Life and Physical Sci- 
ences, Reactor Development, Waste Man- 
agement—1961," which will be published 
this spring. In addition to describing the 
basic research done under Commission 
sponsorship last year, this report will in- 
clude a list of the contract study fields of 
the more than 1,200 colleges and univer- 
sities cooperating with the Commission in 
1961. | 

Of particular interest to radiologists is 
the fact that demand for radioisotopes con- 
tinues to increase as 438,205 curies were 
shipped from Oak Ridge National Labo- 
ratory during 1961; the previous highest 
annual shipment figure was the 222,703 
curies shipped in 1959. 
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BOOK REVIEWS 


Books sent for review are acknowledged under: 
for the courtesy of the sender. 


RoENTGENOLOGY OF THE ABDOMEN. By Juan 
M. Taveras, M.D., Professor of Radiology, 
College of Physicians and Surgeons, Colum- 
bia University; Associate Attending Radi- 
ologist, Presbyterian Hospital, New York; 
and Ross Golden, M.D., Visiting Professor 
of Radiology, University of California at Los 
Angeles; Emeritus Protessor of Radiology, 
College of Physicians and Surgeons, Colum- 
bia University. Cloth. Price, $9.00. Pp. 184, 
with i M ud: Williams & Wilkins 


mores, "Md. io 


This book is a reprinting of Chapter xv from 
the 3-volume loose-leaf edition of "Golden's 
Diagnostic Roentgenology.” The authors begin 
with basic considerations of the abdomen 
anatomically and of the various contrast meth- 
ods used in diagnostic procedures. 

This is followed by an excellent discussion of 
the intra-abdominal masses and their effects of 
displacement on the abdominal structures, with 
descriptions of the changes of the various 
organs and the barium filled intestine in the 
erect, decubitus, and recumbent positions. The 
changes produced by these masses, both intra- 
peritoneal and extraperitoneal, in the anatomic 
divisions of the abdomen are compartmental- 
ized and particular attention is given to the 
special diagnostic techniques used for their de- 
tection. 

Separate sections deal with the solid ab- 
dominal organs and their appearances in the 
normal as well as in varous disease states. These 
include the liver, spleen, pancreas, adrenals and 

the genital system. Two comprehensive sections 

on abdominal venography and abdominal 
calcifications conclude this text. Many fine 
roentgenographic reproductions and appro- 
priate diagrams are used for illustrations. The 
printing is of excellent artistic quality. 

This splendid book should be a welcome addi- 
tion to the library of every radiologist. 

George A. Kine, M.D. 
RADIOGRAPHIC ATLAS Or SKELETAL DEVELOP- 
MENT OF THE Foor AND ANKLE; A STANDARD 





Books Received. This must be regarded as a sufficient return 
Selections will be made for review in the interest of cur readers as space permits. 
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or Rererence. By Normand L. Hoerr, 
Ph.D., MLD., (deceased), S. Id ell Pyle, Ph.D., 
and Carl C. Francis, M.D., The Department 
of Anatomy, Western. Reserve University 
School of Medicine, Cleveland, Ohio. Cloth. 
Price, $9.50. Pp. 164, with many illustra- 
E. Charles C Thomas, Publisher, 301-327 
* Lawrence Avenue, Springfield, HL, 
d 


Based on the classic work of T. Wingate 
Todd and Wiliam W. Greulich, the authors 
have ne an excellent and well illustrated 
Atlas, similar in text and formar to the well 
known “Radiographic Atlas of Skeletal De- 
velopment of the Hand and Wrist.” 

Through painstaking analysis, they have de- 
veloped a single standard radiograph instead of 
the two standards used previously. Thirty 
plates are presented, illustrating the salient 
steps in the development of the foot and ankle 
from infancy through adulthood. Maturity in- 
dicators for each individual bone are appro- 
priately described and are more fully illustrated 
by line drawings in a separate section. Brief sec- 
tions are also devoted to the regularly occurring 
accessory bone growth centers and handicaps 
to optimal development of individual bones. 

This atlas will be an invaluable reference tool 
for those interested in the growth and de- 
velopment of children, particularly the pedia- 
trician, the radiologist, and the orthopedic 
surgeon. 

In the Preface, mention is made that the 
preparation of this Atlas was interrupted dur- 
ing 1958 by the illness and death of the senior 
author, Dr. Normand L. Hoerr, who was 
directing its composition, The Department of 
Anatomy of Western Reserve University 
School of Medicine appropriately presents this 
volume as a tribute to his memory. 


Davip P. Corsperr, M.D. 


THe Normar SKULL; A RokNTGEN STUDY. By 
Robert Shapiro, M.D., Chairman, Depart- 
ment of Radiology, Hospital of Saint Raphael, 
New Haven; Associate Clinical Professor of 
Radiology, Yale University School of Medi- 


970 


Vor. 87, No. ; 


cine; and Arnold H. Janzen, M.D., Assistant 
Radiologist, Hartford Hospital, Hartford; 
Former Chairman, Department of Radi- 
ology, Grace-New Haven Community Hos- 
pital and Yale University School of Medicine, 
New Haven. Cloth. Price, $18.00. Pp. 257, 
with 645 illustrations. Paul B. Hoeber, Inc., 
49 E. 33rd. St., New York 16, N. Y., 1960. 


The purpose of this book is to provide a 
source of study and reference on the wide range 
of variability of the normal skull. It presents, in 
a single volume, a concise, easily readable re- 
view of the normal anatomy and its variants. 

The authors have drawn considerably from 
their own experience as well as from current 
articles and textbooks in the field. Included are 
chapters on technique, development, and 
mensuration, as well as separate chapters on 
such areas as the sella turcica, paranasal 
sinuses, and the ear and mastoid. All of these 
are generously supplemented with diagrams and 
reproductions of roentgenograms of good 
quality and detail. 

This book is designed and recommended 
particularly for the radiologist and those in the 
neurologic specialties. 


Howard J. West, M.D. 


VERTEBRAL AND CAROTID ANGIOGRAMS 
IN TentortaL HeErniations; [INCLUDING 
RoENTGEN ANATOMY OF THE TENTORIAL 
IncisurE. By Hans F. Plaut, M.D., Chief, 
Radiology Service, Veterans Administration 
Center, Dayton, Ohio; Clinical Assistant 
Professor of Radiology, Ohio State Univer- 
sity, College of Medicine, Columbus, Ohio; 
and Formerly, Instructor in Radiology, Uni- 
versity of Cincinnati College of Medicine, 
Cincinnati, Ohio. Cloth. Price. $10.50. Pp. 
156, with many illustrations. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, Hl., 1961. 


With this excellent work, the author must be 
considered as one of the most authoritative 
neuroradiologists in America. 

The first part of the book consists of a de- 
‘tailed anatomic study of the tentorial incisure 
end of its roentgenologic projection. This study 
is the result of an exhaustive investigation on 
the part of the author who had to dissect more 
than Ioo skulls to get an.exact idea of the 
normal variations. 

Part 2 contains a description of the different 
tentorial herniations which may occur, the 
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: mechanism of their production and the radi- 


ologic means for their demonstration. 

The material is well documented with pre- 
sentation of case histories, the pertinent roent- 
genologic findings and photographs of the 
pathologic specimens. The text is concise and 
the illustrations are beautifully reproduced.  . 

The book is highly recommended to those 
interested in neurologic problems and also as a 
valuable reference source. 


J. L. Léczn, M.D. 


BOOKS RECEIVED 


Diacnosis and TREATMENT of ÁcuTE RADIATION 
Injury. Proceedings of a Scientific Meeting 
jointly sponsored by the International Atomic 
: Energy Agency and the World Health Organiza- 
tion. Cloth. Price, $8.00. Pp. 425 with numerous 
illustrations. International Documents Service, 
Columbia University Press, 2960 Broadway, New 
York 27, N. Y., 1961 

WEITERENTWICKLUNG DER ZELLPHYSIOLOGISCHEN 
METHODEN. ANGEWANDT AUF Kress, Puoro- 
SYNTHESE UND WIRKUNGSWEISE DER RÓNTGEN- 
STRAHLEN. By Otto Heinrich Warburg, Direktor 
des Max-Planck-Instituts für Zellphysiologie. 
Cloth. Price, $35.00. Pp. 644 with 177 illustra- 
tions. Georg Thieme Verlag, Herdweg 63, Stutt- 
gart, Germany, 1962. In the U.S.A., Interscience 
Publishers, New York, N. Y., 1962 

Juvenite Rueumatoip Arruritis. By Albert W. 
Grokoest, M.D., Assistant Clinical Professor of 
Medicine; Arthur I. Snyder, M.D., Assistant in 
Medicine; and Ralph Schlaeger, M.D., Assistant 
Professor of Radiology. Cloth. Price, $6.50. Pp. 
120, with numerous illustrations. Medical Book 
Department, Little, Brown and Company, Boston 
6, Mass., 1962. 

SYMPOSIUM ON Recovery or CELLS From Injury. 
Sponsored by The Biology Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. 
Paper. Pp. 248. The Wistar Institute of Anatomy 
and Biology, Philadelphia, Pa., 1961. 

CARCINOMA OF THE UTERINE CERVIX, ENDOMETRIUM 
AND Ovary. A Collection of Papers Presented at 
the Fifth Annual Clinical Conference on Cancer, 
1960 at The University of Texas M. D. Anderson 
Hospital and Tumor Institute, Houston, Texas. 
Cloth. Price, $8.50. Pp. 362 with numerous illus- 
trations, Year Book Medical Publishers, Inc., 200 
East Illinois Street, Chicago, Ill., 1962. 

CuinicaL RapioLocy or THE OsrsopHacus. By 
Marcel Brombart, Director of the Department of 
Radio-diagnosis at the César de Paepe Clinic, 
Brussels. Translated by Sheila Kenny, M.A., M.D. 
(Dubl.), Consultant Radiologist, Armagh City 
Hospital. Cloth. Price, $15.00. Pp. 383 with nu- 
merous illustrations. The William & Wilkins 
Company, Baltimore 2, Md., 1961. 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray Soctgry 
Secretary, Dr. C. Allen Good, Mayo Clinic, Rochester, 
Minn. Annual meeting: Shoreham Hotel, Washington, 
D. C., Oct. 2-5, 1952. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Charles G. Stetson, 350 Engle Street, 
Englewood, N. J. Annual meeting: Mark Hopkins Hotel, 
San Francisco, Cal, April 2-4, 1963. 

RADIOLOGICAL Society or NORTH AMERICA 
Secretary, Maurice Doyle Frazer, 1744 South Fifty. 
eighth St., Lincoln, Neb. 

Treasurer, Dwight Vincent Needham, 713 E. Genessee 
St., Syracuse, N. Y. Annual meeting: Palmer House, 
Chicago, Nov. 25-30, 1962. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. Annual meeting: Drake Hotel, 
Chicago, HL, Feb. 6-9, 1963. 

Secrion on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Clyde A. Stevenson, Sacred Heart Hospi- 
tal, West 101 Eighth Ave., Spokane 4, Wash. Annual 
meeting: Chicago, HL, June 24-28, 1962. 

AMERICAN Board or RADIOLOGY 
Secretary, Dr. H. Dabney Kerr. Correspondence should 
be directed to Kahler Hotel Building, Rochester, Minn. 
'The Spring 1962 examination will be held at the Terrace 
Hilton Hotel, Cincinnati, Ohio, June 18-22, 1962 in 
clusive. The deadline for filing applications was January 1, 
1962. A special examination in Nuclear Medicine for 
Diplomates in Radiology or Therapeutic Radiology and 
an examination in Radiological Physics will be held if 
there are sufficient applications. The Fall 1962 examina- 
tion will be held at the Pioneer Hotel, Tucson, Arizona, 
the first week in December; the deadline for filing apph- 
cations is July 1, 1962. Please note that at this session 
Nuclear Medicine will become a mandatory part of the 
examination. All candidates, excluding re-examinees, who 
are applying for examination in Radiology or Therapeutic 
Radiology for the December, 1962 session or thereafter 
must submit a Nuclear Medicine application in addition 
to their basic application. This applies even to those ap- 
plicants whose ee applications are on file but who will 
not yet have appeared for examination. 

American Association OF Puysicists IN MEDICINE 
Secretary-Treasurer, Charles S. Simons, University of 
Michigan Hospital, Ann Arbor, Mich. Annual meeting 
to be announced. 

Tenty INTERNATIONAL Concress or RADIOLOGY 
Secretary-General, Dr. Carleton B. Peirce, Royal Vic- 
toria Hospital, Montreal 2, Quebec, Canada. Meets in 
Montreal, Aug. 26-Sept. 1, 1962. 

EIGHTH Inrer-American Congress or RADIOLOGY 
Counselor for the United States, Dr. J. A. del Regato, 
Penrose Cancer Hospital, 2200 North Cascade Avenue, 
Colorado Springs, Colorado. Meeting to be announced. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter Brower, Birmingham, Ala. Meets 
time and place Alabama State Medical Association. 

AMERICAN NUCLEAR SOCIETY 
Executive-Secretary, Octave J. Du Temple, 86 E. Ran- 
dolph St., Chicago, Ill. 

Arizona RADIOLOGICAL SOCIETY 
Secretary, Dr. Don E. Matthieson, 926 East McDowell 
Rd., Phoenix, Ariz. Two regular meetings a year. Annual 


meeting at time and place of State Medical Association 
and interim meeting six months later. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles W. Anderson, 11083 Poplar, Pine 
Bluff, Ark, Meets every three months and also at time 
and place of State Medical Association. 

Association oF University RADIOLOGISTS 
Secretary, Dr. Herber: M. Stauffer, Temple University 
Medical Center, Philadelphia 40, Pa. Annual Meeting: 
University of Indiana, Indianapolis, Ind., May 19-20, 
1962, 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Wilson T. Edenfield, 35 Linden Ave., N.E., 
Atlanta 8, Ga. Meets monthly, except during three sum- 
mer months, on second Friday evening. 

Biockiey RADIOLOGICAL SOCIETY 
Secretary, Dr. Bernard J. Ostrum, 2412 North $2nd St., 
Philadelphia, Pa. 

Brookiys RaptoLocicaa SOCIETY 
Secretary, Dr. Leslie L. Alexander, 257 New York Ave., 
Brooklyn 16, N. Y. Meets first Thursday of each month 
October through May. 

BurrALo RADIOLOGICAL SOCIETY 
Secretary, Dr. R. Joseph Naples, 106 Morgan Parkway, 
Williamsville 21, N. Y. Meets second Monday evening 
each menth, October to May inclusive. 

CegNTRAL New York RADIOLOGICAL Society 
Secretary, Dr. Edward W. Carsky, Crouse-Irving Hospi- 
tal, 829 S, Crouse Ave., Syracuse, N. Y. Meets first 
Monday each month October through May. 

CreNTRAL Onto RapioLoGicAL Society 
Secretary, Dr. Dana E. Schmidt, 1:00 West Third Ave., 
Columbus, Ohio. Mee:s at 6:30 p.m. on second Thursday 
of October, November, January, March and May at Fort 
Hayes Hotel, Columbus, Ohio. 

CENTRAL SOCIETY or NUCLEAR MEDICINE 
Secretary, Dr. Robert S. Landauer, Radiation Center 
Building, 1903 West Harrison St., Chicago 12, Ill, 

CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. William F. Hutson, 5145 N. California 
Ave., Chicago, JIL Meets second Thursday of each 
month, October to April except December at the Shera- 
ton Hotel at 8:00 P.M. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Ward D. Heinrich, Huron Road Hospital, 
Cleveland 12, Ohio. Meetings at 7:00 p.m. on fourth 
Mondav of each month from October to April at Tudor 
Arms Hotel, 

Cororapo RADIOLOGICAL SOCIETY 
Secretary, Dr. Seward Imes, 1845 High St, Denver, 
Colo. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

Conneericur VALLEY RapIoLocic SOCIETY 
Secretary, Dr. James L. Krieger, 85 Jefferson St., Hart- 
ford 6, Conn. Meets frst Friday in February and April, 

Darras.Fogr WonrH KADIOLOGICAL SOCIETY 
Secreiary, Dr. Robert D. Moreton, 816 Medical Arts 
Bldg., Fort Worth, Texas. Meets monthly, third Mon- 
day, at Greater Fort Worth International Airport at 6:30 
P.M. 

Derrorr Roenrcen Ray AND RADIUM SOCIETY 
Secretary, Dr. Kenneth L. Krabbenhoft, Harper Hos- 
pital, Detroit 1, Mich. Meets monthly, first Thursday, 
October through May, at David Whitney House, 1010 
Antietam, at 6230 P.M. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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East Bay Roenragn Socrery 
Seer Dr. Dan Tucker, 434 age St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 
East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. Marsh Frere, Jr., 205 Medical, Arts 
Building, Knoxville, Tenn. Meets in January and Sep- 
tember. 
EASTERN CONFERENCE or RADIOLOGY 
Secretary, Arrangements Committee, Dr. Bernard S. 
Wolf, The Mount Sinai Hospital, 11 È. 100 Street, New 
York 29, N. Y. Annual meeting to be announced. 
Eastern RADIOLOGICAL SOCIETY 
Secretary, Dr. James F. Martin, North Carolina Baptist 
Hospital, Winston-Salem, N, C. Meets at Mid Pines 
Club, Southern Pines, N. C., April 29-May 2, 1962. 
FLoripa RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard D. Shapiro, 1680 Meridian Ave., 
Miami Beach, Fla. Meets twice annually, in the spring 
with the annual State Society Meeting, and in the fall. 
Frorma West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph C. Rush, 1800 Druid Rd., 
Clearwater, Fla. 
GEonzaiA RADIOLOGICAL SOCIETY 
Secretary, Dr. George W. Brown, Griffin, Ga. Meets 
in spring and fall with Annual State Society Meeting. 
GREATER Miami RADIOLOGICAL SOCIETY 
Secretary, Dr. T. Hunter Pryor, Jackson Memorial Hos- 
pital, Miami 36, Fla. Meets monthly, third Wednes- 
day, at 8:00 p.m. at Jackson Memorial Hospital, Miami, 
a 


Greater Sr. Lours Soctsry or RADIOLOGISTS 
Secretary, Dr. William E. Powers, St. Louis, Mo. 

Houston RapioLoGicAL Socisry 
Secretary, Dr. John Douglas Reeve, Texas Medical Cen- 
ter Library, Jesse H. Jones Library Bldg., Houston 25, 
Texas. Meets last Monday each month, Seminar Room, 
Doctors’ Club of Houston. 

InAno SrATE RADIOLOGICAL SOCIETY 
Secretary, Dr. George H. Harris, Bannock Memorial Hos- 
pital, Pocatello, Idaho, Meets in the spring and fall. 

Iuniwo:is RADIOLOGICAL SOCIETY 
Secretary, Dr. George A. Miller, Carle Hospital Clinic, 
Urbana, Ill. Meets in the spring and fall. 

Inpia na Rozntoen Socirry, Inc. 
Secretary, Dr. David E. Wheeler, 1500 North Ritter, 
Indianapolis 19, Ind. Meets first Sunday in May and dur- 
ing fall meeting of Indiana State Medical Association. 

Iowa RaproLocica SOCIETY 
Secretary, Dr. L. L. Maher, 1419 Woodland Ave., Des 
Moines, Towa. Luncheon and business meetin during 
annual session of Iowa State Medical Society. The scien- 
tific section is held in the autumn. 

Kansas RADIOLOGICAL SOCIETY 
Secretary, Dr. Roger K. Wallace, Riley County Hospital 

anhattan, Kansas. Meets in spring with State Medi 

Society, and in winter on call. 

KzNrvckv RADIOLOGICAL SOCIETY 
Secretary, Dr. Lawrence A. Davis, 226 East Chestnut 
St., Louisville, Ky. Meets monthly on second Friday at 
Sheraton Hotel, Louisville. 

Kines Gountry RaptoLooicAL SOCIETY 
Secretary, Dr. Ab Berens, 1313 Bedford Ave., 
Brooklyn 25, N. Y. Meets Kings County Med. Soc. 
Bldg. monthly on fourth Thursday, October to May, 
8:45 P.M. 

Los Ancgeies RADIOLOGICAL SOCIETY 
Secretary, Dr. Saul Heiser, Los Angeles, Calif. Meets sec- 
ond Wednesday of month in September, November, 
January, March and June at Los Angeles County Med- 
ical Association Building, Los Angeles. 

Marne Rapro.ocicar Society 
Secretary, Dr. Albert A. Poulin, Thayer Hospital, Water- 
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P Maine. Meets in June, September, December and 
pril. 
MARYLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Nathan B. Hyman, 1805 Eutaw Place, 
Baltimore 17, Md. 
Mewmpuis RogNTGEN SOCIETY 
Secretary, Dr. Irving K. Ettman, Kennedy V.A. Hos- 
pital, Departmentof Radiology, Memphis 15, Tenn. Meets 
first Monday of each month at John Gaston Hospital. 
Miami VarLgv RApioLooicAL Sociery 
Secretary, Dr. William D. Roberts, 2197 Los Árrow Dr., 
Dayton 9, Ohio. Meets second Friday of fall and winter 
months. 
Miv-Houpson Rapi0LociCcAL Sociery 
Secretary, Dr. ph Sorrentino, St. Francis Hospital, 
Poughkeepsie, N. Y. Meets 8:30 p.m, fourth Wednesday 
each month, September to May. 
MiLwAUKEE RoENTOGEN Ray Society 
Secret. Dr. Abraham Marck, Mayfair Professional 
Bldg iwaukee 13, Wis. Meets monthly on fourth 
Monday, October through May, at University Club. 
Minnesota RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald H. Peterson, 853 Medical Arts 
Bldg., Minneapolis 2, Minn. Meets three times annually, 
in fall, winter and spring. 
MississiPPe1 RADIOLOGICAL SOCIETY 
Secretary, Dr. Jack K. Goodrich, University Medical 
Center, Jackson, Miss. Meets third Thursday of each 
month at the Heidelberg Hotel, Jackson, at 6:00 p.a. 
Morrana RADIOLOGICAL SOCIETY 
Secretary, Dr. John M. Fritts, 1224 S. Higgins Ave., 
Missoula, Montana. Meets at least once a year. 
Nassau RapioLoarcaL SocrETY 
` Secretary, Dr. Robert Tugendhaft, 100 Nowbridge Rd., 
Hicksville, N. Y. Meets second Tuesday of the month 
in February, April, June, October and December. 
NEBRASKA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard Bunting, The Radiologic Center, 
Nebraska Methodist Hoo Omaha 31, Nebraska. 
Meets third Wednesday of each month at 6 p.m. in 
Omaha or Lincoln. 
Nevapa RADIOLOGICAL SOCIETY 
` Secretary, Dr. George F. Fraser, Las Vegas, Nev. 
New Encianp Roenrcen Ray Socigry l 
Secretary, Dr. Robert E. Wise, 605 Commonwealth Ave., 
Boston a Meets third Friday of each month, 
October ugh April at The Longwood Towers, Brook- 


line, Mass. 

New Hampsutre Rosnrozn Ray Society 

- Secretary, Dr. Paul Y. Hasserjian, 1470 Elm St, Man- 
chester, N. H. Meets four to six times yearly. 

New York ROENTGEN SociETY 
Seed Dr. Bernard S. Wolf, Mt. Sinai Hospital, New 
York, N. Y. Meets monthly on third Monday at the New 
York Academy of Medicine at 4:30 P.M. 

NonTH CAROLINA BABIGLOGIGAP Scare 
Secretary, Dr.: A. B. Croom, 624 Quaker Lane, High 
Point, N. C. Meets in the spring and fall each year. 

NozrH Dakora RaprorogicAL SocrETY 
Secretary, Dr. John Jestadt, Depuy-Sorkness Clinic, 
Jamestown, North Dakota, Meets at time of State Medi- 
cal Ássociation meeting. Other meetings arranged on call 
of the President. 

Norrs FroxipA RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles H. Newell, 800 Miami Road, 
nus Mos 4, Fla. Meets quarterly in March, June, 

eptember and December. ` 

NORTHEASTERN New Yonx RADIOLOGICAL SOCIETY 
Secretary, Dr. Lester I. Citrin, St. Mary’s Hospital, 
Troy, N. Y. Meets in Albany area on second Wednes- 
day of October, November, March and ApriL 

Norragrn CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Rob H. Kirkpatrick, 1219 28th St., Sacra- 

mento, Calif, Meets at dinner last onday of each 

month, September to June. 
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NORTHWESTERN Onto RaptoLocicAr Sociery 
Secretary, Dr. Anthony F. Lalli, 421 Michigan St, 
Toledo, Ohio. 

Onto Sratre RADIOLOGICAL SOCIETY 
Secretary, Dr. Chapin Hawley, 927 Carew Tower, Cin. 
cinnati, Ohio. Annual meeting May 25-27, 1962 in 
Akron. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Simon Pollack, Utica Square Medical 
Center, Tulsa, Okla. Meets in January, ', May and October. 

Orecon RADIOLOGICAL SOCIETY 
Secretary, Dr. George R. Satterwhite, Willamette Falls 
Community Hospital, rsth and Division, Oregon City, 
Ore. Meets monthly from October to June on the sec- 
ond Wednesday of each month at 8100 p.m. at the Uni- 
versity Club. 

OnrEANs Parisa RADIOLOGICAL Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets second T uesday of each month. 

Paciric Nortuwest RabioLoGicAt SOCIETY 
Secretary, Dr. John N. Burkey, $$$. Dental. Bldg, 
Seattle, Wash. Annual meeting: "Seattle, Washington. 

Pactric RoENTGEN Soctery 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco 8, "Calif. Meets annually during meeting of Califor- 
nia Medical Association. 

PENwNsvLvANIA RADIOLOGICAL SocigrY 
Secretary, Dr. Frederick R. Gilmore, Clearfield Hospital, 
Clearfield, Pa. Annual meeting: Pocono Manor Inn, May 
25~26, 1962, 

PuirapgrPHiA RogNTGEN Ray SOCIETY 
Secretary, Dr. Robert B. Funch, Department of Radi- 
ology, Germantown Hospital, Philadelphia 44, Pa. Meets 
first Thursday of each month, at $ P.M., from October to 
May in Thompson Hall, College of Physicians. 

PirrspurGH RogNTGEN SOCIETY 
Secretary, Dr. Ross H. Smith, 5t. DE aret Memorial 
Hospital, Ferty-Sixth St., Pittsburgh 1, Pa. Meets sec- 
ond Wednesday of month, October through June at Park 
Schenely Restaurant. 

RapioLocicat Secrion, BArriwong MEDICAL SOCIETY 
Secretary, Dr. James K. V. Willson, 1100 N. Charles 
St., Baltimore 1, Md. Meets third Tuesday each month, 
September to May, inclusive. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary, Dr. William C. Duffey, Cincinnati, Ohio. Meets 
monthly from September to May on first Monday of each 
month at 7:30 P.M. at the Cincinnati General Hospital, 

Rapro.oacicat Socigrv or Hawan 
Secretary, Dr. G. J. Liese, Queen's Hospital, Honolulu, 
Hawaii. Meets third Monday of each month at 7: 30 P.M. 

RabioLocicAL Society of Greater Kansas Crry 
Secretary, Dr. J. Stewart Whitmore, 1010 Rialto Bldg., 
Kansas City, Mo. Meets last Friday of each month. 

Raptotocicat SociErY of Kansas Crry 
Secretary, Dr. Arthur B. Smith, 800 Argle Bldg., Kansas 
City, Mo. Meets third Thursday of each month. 

RADIOLOGICAL SOCIETY or LOUISIANA 
Secretary, Dr. Robyn Hardy, 4324 Magnolia St, New 
Orleans 15, La, Meets annually during Louisiana State 
Medical Society meeting. 

RADIOLOGICAL SOCIETY OF New JERSEY 
Secretary, Dr. George H. Burke, 601 Grand Ave., Asbury 
Park, N. J. Meets at Atlantic City at time of State Med- 
ical Society meeting and in November in Newark, N. J. 

RADIOLOGICAL SOCIETY OF THE STATE or New YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester 18, N. Y. Annual meeting to be an- 
nounced. 

RabioLocicar Socigrv or Sourn DAKOTA 
Secretary- Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sota Ave., Sioux Falls, s. D. 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary, Dr. Robert Scanlan, St. Vincent’s Hospital, 
Los Angeles, Calif, 
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Repwoop Empire Rapioroaicar Socigvv 
Secretary, Dr. Lee E. T tus, 164 W. Napa St., Sonoma, 
Qe alif. Meets second Moaday every other month. 
ey De W. F. a on Jes cheer Hospital, 
Augusta, Ga, Meets fist Thursday of each month at 
various hospitals. 

Rocuesrer Roentgen Ray Society, Rochester, N, Y 
Secretary, Dr. Harry f. Pinsky, 486 Monroe Ave., 
Rochester t7, N. Y. Meets at 8116 p.m. on the last Mon- 
day of cach month, September through May, at Strong 
Memorial Hos pi ital. 

Rocky Mounrain RADIOLOGICAL Sociery 
Secretary, Dr. John H. Fseed, 4200 East Ninth Ave., Den- 
ver 20, Colo. Annual meeting: Denver Hilton Hotel, 
Denver, Colo., Aug. 16-28, 1962. 

SAN ANTONIO-MILITARY RADIOLOGICA L SOCIETY 
o Dr. Hugo F. Elmendorf, fr., 730 Medical Arts 
Bidg., San Antonio c, Texas. Meets third ue 
each month in Fort Sam Houston Officer's Club at 6:: 
P.M. 

San Diego RADIOLOGICAL SOCIETY 
Secretary, Dr, Charles G. Campbell, 6673 Avenida 
Manana, La Jolla, Calif. Meets first Wednesday of each 
month at m University Club. 

San Francisco RADIOLOG CAL SOCIETY 
Secretary, Dr. Walter Coulson, San Francisco General 
Hospital, San Francisco 3, Calif. Meets quarterly at the 
San Francisco Medical society, 250 Masonic Ave., San 
Franciseo 18, Calif. 

SECTION ON RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
VE Dr. William H Graham, 630 East Santa Clara 

, San Jose, Calif. 

B ox RADIOLOG Y, 

SOCIETY 


CoNNECTICUT Srare MEDICAL 


Secretary, Dr. Wayne 2. Whitcomb, Hospital of S 
Raphael, New Haven, os Meetings are held bi. 
monthly. 


SECTION ON Rapiotocy, “fepicat Socrery or tHE Dis. 
TRICT OF COLUMBIA 
Secretary, Dr. William Z. Sheely, 1746 K St, NW., 
Washington 6, D. C. Mets at Medical Society Library, 
third Wed: :esday of January, March, May and October 
at 8:00 P.M. 

SECTION on Rapiorocv, lu utnors Srare MEDICAL SOCIETY 
Secretary, Dr. William Meszaros, 1825 W. Harrison St., 
Chicago, Ul. 

Secrion on RADIOLOGY, ScurHERN MEDICAL Association 
Secretary, Dr. Seymour Ochsner, Ochsner Clinic, 3503 
Prytania St., New Orlears 15, La. Annual meeting to be 
announced. 

SungEvEPORT HabroLocicA: Crus 
Secretary, W. R. Harwed, 608 Travis St. SNTE vE pOrD, 
La. Meets monthly on curd W ednesday, at 7 7:30 P.M., 
September to May inclu.ive. 

Sociery Fog PEDIATRIC ip etd 
Secretary, Or. Richard C. Lester, 412 Union St., S.E., 
Minneapolis r4, Minn. Annual meeting: Shoreham 
Hotel, Washington, D. C., Sept. 3o-Oct. 1, 1962. 

Society or NUCLEAR MEDICINE 
Secretary, Dr. Robert W. Lackey, 452 Metropolitan 
Bldg., Denver 2, Colo. Admini strator, Samuel N. Turiel, 

430 N. Mic higan Ave., Caicago 11, lil. Aanual meeting: 
Baker Hotel, Dallas, Texas, June 26-29, 1962, 

SourH Bay Rabrovecical SOCIETY 
Secretary, Northern Sectmn: Dr. John S. Wilson, Isis 
‘Trousdale Dr., Burlingame, Cal.; Southern Section: Dr. 
A. C, Mitchell, 728 Cass, Monterey, Cal. Meets second 
Wednesdav of each monta. 

SourH CagotrniNA RADIOLOCICAL SOCIETY 
Secretary, Dr. George W. Brunson, 1456 Gregg St, 
Columbia, 5. C, Annual meeting (primarily business) 
in conjunction with the Seuth C arolina Medical Associa- 
tion meeting in May. Arnual fall scientific meeting at 
time and place designatec by the president. 
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SourHEkRnN RADIOLOGICAL CONFERENC 


Secretary, Dr. Marshall Eskridge, Mobile Infirmary, 
P.O. Box 4 C TN Mobile, Ala. Annual meeting: Grand 
Hotel, Point , Alabama, Feb. 1—3, 1963. 


SOUTHWESTERN RADIOLOGICAL SOCIETY 
Tas M John M. McGuire, 904 Chelsea, El Paso, 
eets last Monday of each month at 6:30 Pu. 
in the Paso del Norte Hotel. 
TENNESSER RADIOLOGICAL SOCIETY 
acie Dr. B. M. Brady, St. Joseph Hospital, Mem- 
phs is, Tenn. Meets ts annually at the time and place of the 
ennessce State Medical Association meeting. 
TExas RADIOLOGICAL SOCIETY 
Secretary, Dr. R. P. O'Bannon Professional Bldg. 
1216 Pennsylvania Ave., Fort Worth 4, Texas. Annu 
meeting: San Antonio, Texas, Jan. 25 and 26, 1963. 
TrI-STATE RADIOLOGICAL SOCIETY 
Secretary, nE John H. agar Jr., Welborn Clinic, 
420 Cherry St., Evansville, Ind. Meets third Wednesday 
zi Oct., Jan March and ee 8:00 P.M., Elks Club in 
va 
Chive or Micuiaan Department OY RoENTGEN- 
oLoov Starr MEETING 
Meets each Monday evening from September to June, at 
7:00 P.M. at University Hospi 
Upper Pentnsuta RADIOLOGICAL Socrery 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 
Uran STATE RADIOLOGICAL SOCIETY 
Secretary, Dr, Richard Y. Card, St. Mark’s Hospital, Salt 
Lake City, Utah. Meets fourth W ednesday in January, 
March, May, September and November at Holy Cross 
ital. 
Vao RADIOLOGICAL SOCIETY 
mae Dr. John R. Williams, 160 Allen St., Rutland, 
t 


VIRGINIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Powell G. Dillard, Jr. 
Lynchburg, Va. Meets annually i in 

WASHINGTON STATE pop ter aati ee 
Secretary, Dr. Jose t 6s T. Houk, 14303 Ambaum Blvd., 
Seattle 66, Wash. Meets third "Monday of each month 
from September ee April at the University of 
Washington Medical Sc 

West VIRGINIA Rec SocrkETY 
Secretary, Dr, Karl J. ee The Myers Clinic-Broad- 
dus Hosp Philippi, Va. Meets concurrently with 
Annual Meeting of West Virginia State Medical Society; 
other meetings arra by program committee. 

WESTCHESTER IOLOGICAL SOCIETY 
Secretary, Dr. Anthony A. Maglione, Westchester Acad- 
emy of Medicine, Section on Radiology, Purchase, N. Y. 
Meets on third Tuesday of January and October and on 
two other dates. 

Wisconsin RADIOLOGICAL SOCIETY 


7 Ds Rue Street, 


Secretary, Dr. Howard G. Bayley, 116 Iroquois Parkway, 
BOE jam, Wis. Annual meeting each spring in various 
places 


Cosa, Mexico, Puerto Rico AND CENTRAL ÁMERICA 


Asociaci6n DE RapidLtocos DE CENTRO AMERICA Y 
PanamA. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá. 
Secretary-General, Dr. Julio Toriello, 11 Calle 2-37, Zona 
1, Guatemala. Meets annually in a rotating manner in 
the siX countries. 

SOCIEDAD DE RaptoLoofA png Er SALVADOR 
Secretary, Dr. Rafael Vaga Gómez. 

SocrepaD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 97. Calle A 0-05, Zona I, 

atemala. 

SocrEDAD DE Rapro.oeofa v FISIOTERAPÍA CUBANA 
Secretary, Dr. Miguel A. García Plasencia, Hos 
Curie, 29 y F, Vedado, Habana, Cuba. Meets mon 
Curie Hospi 


ital 
y at 
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SOCIEDAD COSTARRICENSE DE RADIOLOGIA 
Secretary, Dr. James Fernández Carballo, Apartado VIII, 
San José, Costa Rica. 

SoctepaD Mexicana DE RaproLocfa, A. C. 
Calle del Oro No. 1 a E. 
Secretary-General, E. Alvarez Hernández. Meets 
first Monday of each Pont 

ÅSOCIACIÓN PugRTORRIQUERA DE RADrOLOoGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., anturce, Puerto Rico 

Soctepap RaproLóoIcA PANAMEÑA 
Secretary, Dr. L. EN in Sánchez, Apartado No. 6323, 
dA 'R. de P. Meets monthly in a department o 

dioer a local ps chosen at preceding meeting. 

SOCIEDA DIOLOGICA DR PuerTO Rico 
Secretary, Dr. César E. Rosa-Perez, Fondo del Segura del 
Estado, Parada 1, San Juan 8, Puerto Rico. Meets second 
Thursday of each month at 8:00 P.M. at the Puerto Rico 
Medical Association Bldg. in San Juan. 


Brirish COMMONWEALTH OF NATIONS 
ASSOCIATION OF RADIOLOGISTS OF THE PROVINCE OF QuE- 


BEC 
Secret. Dr. Odilon Raymond, 5400 Blvd. Gouin. 
Quest, ‘ontreal, Que. Meets four times a year. 


use Insrrrurs oF DORT aise 
onorary Secretary, Dr oare, 32 We t 
London, W. 1. Meets monthly from October until May. 
Epmonton AND DisrrRier RADIOLOGICAL SOCIETY 
Secretary, Dr. S. C. Windle, 105 Northgate Bldg., Ed- 
monton, Alberta. Meets first Tuesday of each month. 
October to May 
FAcuLrTY or Pap eee 
Honorary Secretary, Dr. C. J. Hodson, 47 Lincoln’s Inn 
Fields, London, C 2, England de Annai meeting: Ham- 
mersmith Hospital and the ostgraduate Medical School, 
London, June 15-16, 1962. 
Section or RaptoLoay or THE Rovat Society or MBni- 
CINE (CONFINED To MEDICAL MEMBERS) 
Meets third Friday each month at 4:45 P4. at oa Royal 
Society of Medicine, 1 Wimpole St., London, W. 1 
CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secre 2 De Robert G. Fraser, Associate Hon- 
orary Secretary, D. J. Sieniewicz, 1555 Summerhill 
Ave., Montreal "3 Que. Annual meeting: to be an. 
noun 
MONTREAL LIAE Stupy CLUB 
Secretary, Dr. F. McConnell, 1650 Cedar Ave., Montreal, 
Quebec. Meets first Tuesday evening, October to April. 
Szecrion or RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
SocrÉrÉ CANADIENNE- RANCAISE D’ELECTRO-RADIOLOGIE 
ICALE 
General Secretary, Dr. Maurice Dufresne, 1560 Sher- 
brooke (East), Montreal, Canada. Meets third Saturday 
each month. 
Toronro RADIOLOGICAL SOCIETY 
Secretary, Dr. Wallace M. Roy, St. Joseph's Hospital 
o The Queensway, Toronto 3, Ontario. A secon 
onday of each month September through May. 
CoLLEGE or RADIOLOGISTS oF AUSTRALIA 
Honorary Secretary, Dr. E. A. Booth, c/o British Medica 
Agency, 135 Macquarie St., Sydney, N.S.W., Australia. 


SOUTH AMERICA 


Asocraci6On ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 
ATENEO DE RADIOLOGIA 
Seer D Victor A. Afiafíos, Instituto de Radiologia, 
Santa 100, Rosario, Argentina. Meets monthly on 
second un fourth Fridays at 7:00 p.m. in the Hospital 
Nacional del Centenario, Santa Fe 1300, Rosario. 
CoLéaro BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Tede Eston de Eston, Caixa Postal 
5984, São Paulo, Brazil. 
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SOCIEDAD ARGENTINA DE RADIOLOGÍA, JUNTA CENTRAL, 
BUENOS AIRES 
Secretary, Dr. Edgardo O. Olcese, Santa Fé 1171, Buenos 
Aires. Meetings are held monthly. 

SociEDAD BorivaNA pe Raprorocfa 
Secretary, Dr. Javier Prada Méndez, Casilla 1596, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Nicola Caminha, Av. Mem. de Sa, Rio de 
Janeiro, Brazil. General Assembly meets every two years 
in December, 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 São Paulo, Brazil, Meets monthly on 
second Wednesday at g!oo p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD CHILENA DE RaproLocfa 
Secretary, Dr. J. P. Velasco, Avenida Santa María 
0410, Santiago, Chile. Meets fourth Friday of each 
month. 

Socrepap CoLomBiana DE RADIOLOGIA 
Secretary, Dr. Alberto Mejía Diazgranados, Carrera 13, 
No. 25-31, Apartado aéreo No, 5804, Bogotá, Colombia. 
Meets last Thursday of each month. 

SociEDAD EcuArTORIANA DE RapioLocía v FISIOTERAPIA 
Secretary, Dr. Publio Vargas P., Casilla 1242, Guayaquil, 
Ecuador. 

SociEDAD Paraguaya DE Raptotocía 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asunción, Paraguay. 

SociEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Luis Pinillos Ganoza, Apartado 2306, Lima, 
Peru. Meets monthly except during January, February 
and March, at Asociación Médica Peruana "Daniel A. 
Carrión," Villalta 218, Lima. 

SoctEDAD DE RADIOLOGIA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 £41—110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

SocieDAD DE RaproLocfa, CaNckROLOGÍA v Fisica 
Mepica peL Urueuay 
Secretary-General, Dr. Ernesto H. Cibils, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SociepaDE DE RADIOLOGIA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros, Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE RoenTGENOLOGIA Y MEDICINA NUCLEAR DE 
LA Provincia DE CérDoBA 
Secretary-General, Dr. Carlos A. Oulton, Santa Rosa 447, 
Cérdoba, Argentina. 

Soctepap VENEzoLANA DE RaptoLocíA 
Secretary-General, Dr. Rubén Merenfeld, Apartado No. 
9362, Candelaria, Caracas, Venezuela. Meets monthly 
third Friday at Colegio Médico del Distrito Federal, 
Caracas. 
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CONTINENTAL EUROPE 


ÜsrEnnEICHiscHE RÖNTGEN-GESELLSCHAFPT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets secoad Tuesday of each month in 
Allgemeine Poliklinik. 

Soctere Bege pe RADIOLOGIE 
General Secretary, Dr. S. Masy, 256 Chaussée de Wavre, 
Heverlee-iez-Louvain, Belgium. Meets in February, 
March, May, June, October, November and December. 

SociÉTÉ FRANÇAISE D'EXECTRORADIOLOGIE MÉDICALE, 
and its branches: Sociré pu Sup-Ovesr, DU LITTORAL 
MÉDITERRANÉEN, DU CENTRE ET DU LYONNAIS, DU 
NORD, pe L’Ovest, DE LEST, ET D'ÁLGER ET D'AFRIQUE 
Du Noro, Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine £2, Paris. 


ČESKOSLOVENSKÁ SPOLEČNOST pro ROENTGENOLOGII A 
Rabio.oci 
Secretary, Dr. Robert Poch, Praha 12, Srobárova £o, 
Czechoslovakia, Meets monthly except during July, 
August, and September. Annual general meeting. 
DeurscHe RÓNTGENGESELLSCHAFT 
Secretary, Professor Dr. med. H. Lossen, Universitäts- 
Róntgeninstitut. Lagenbeckstr. 1, Mainz, Germany. 
Annual meeting Köln, Germany, May 7-10, 1962. 
SociETÀ lrALIANA pi Rapiotocia MEDICA E pt MEDICINA 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano, 
Torino, Italy. Meets annually. 
NEDERLANDSE VERENIGING Voor ELECTROLOGIE EN RÓNT- 
GENOLOGIE 
Secretary, Dr. J. R. von Ronnen, Violenweg 14, den Haag, 
Netherlands, 
SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a 
joint association called the Northern Association for 
Medical Radiology, meeting every second year in the 
different countries belonging to the Association. 
SocigDAD EsPANOLA pe RapioLocía v ErEcrROLOGÍA 
Mepicas v MEDICINA MucLEAR 
Secretary, Dr. D. Aureo Gutierrez Churruca, Esparteros, 
No. 9, Madrid, Spain. Meets monthly in Madrid. 
SCHWEIZERISCHE GESELLSCHAFT FÜR RADIOLOGIE UND 
NUKLEARMEDIZIN (SociÉTÉ Suisse pg RADIOLOGIE ET 
pe MÉDECINE Nuciéarre) 
Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland, 


{NDIA 


Inpian RADIOLOGICAL Association | 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bembay 1, India. 
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ABSTRACTS OF RADIOLOGICAL 
LITERATURE 


INDEX TO ABSTRACTS 


ROENTGEN DIAGNOSIS 


ABDOMEN 


Fontaine, R., Warrer, P., and Wer. F.: 
Radiologic aspect of gastric sarcomas (based 
On 19 CAGES) bse oe mane ota RO REA 

Meerorr, M., and Ferreira, J. A.: Radi- 
ology in the diagnosis of processes of the 
heht colos reser cat os Soe wwe iL 

SCHATZKEÉ S. C.: Hemobilia: 552 osos 

ARRIETA SANCHEZ, L.: Cholecystography by 
the rectal route.. omaes d pace hee oL 


GYNECOLOGY AND OBSTETRICS 


SHANBHAG, A. M.: Pneumoperitoneogyne- 
cography; a diagnostic aid, its technique, 
significance and x-ray appearances in normal 
and diseased female pelvic organs........ 


GENITOURINARY SYSTEM 


SHEEHAN, F. R., Lessmann, E. M., and Less- 
MANN, F. P.: A comparative study of intra- 
osseous cavography and intravenous pye- 
lography in the demonstration of retroperi- 
toneal lymphoma...................005: 

Scorer, C. G., and Finary, H. V. L.: Massive 
unilateral hydronephrosis in early infancy.. 

SALVIONI, G. F.: Blind branch of the bifid 


Pincx, B. D.: Aneurysms of the aorta simu- 
lating urologic disease..............00005 
Haynie, T. P. e£ al.: Renal scintiscans in the 
diagnosis of renal vascular disease......... 
FRANKLIN, D. A, and Meade, R. C.: Diag- 
nosis of bilateral pelvic kidneys by means of 
radiohippuran renogram........ T 
Dow, C.: Unilateral manifestations of bilat- 
eral renal artery disease.................. 
VWitxinson, F. O. W.: Rupture of the posterior 
urethra; with a review of twelve cases. .... 


Nervous SvsTEM 


NEunaAuszn, E. B. D., and Kaurmann, H. J.: 
A. O. Kovalevski and the neurenteric canal: 
a note on some historical inaccuracies. .... 


SKELETAL SYSTEM 


HarL, M. C.: The trabecular patterns of the 
neck of the femur with particular reference 
to changes in osteoporosis................ 

PasTrREMOLI, A.: Importance and significance 
of a radiologic sign in scapulohumeral peri- 
arthritis: eburnation of the anatomic neck 
and of the greater tuberosity of the 
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DeLanayYE, R. P., WEBER, J., and Barres, J.: 
The vacuum phenomenon in the shoulder 
and hip joints (based on 15 cases)......... 

Buraca, G. L., and Pzpoj4, G.: Brachymeta- 
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pody: a contribution to the study of mal- ` 


formations of the metacarpal and metatarsal 


Hinscg, C., and Nacuemson, A.: Clinical ob- 
servations on the spine in ejected pilots.... 


EjRu», B., and Hiertronn, T.: Vascular prob- : 


lems in orthopaedic surgery.............. 


BLOOD AND LYMPH SYSTEM 


Basu, A. K.: Occlusive disease of the aorta | 


and its main branches................... 
Gisson FERREIRA Costa, B.: Spermatic-renal- 


splenic-portography; spermatoportography . 
GENERAL 


Dreisincsr, F. W., and Gensint, G. G.: A re- 
port on the use of grids for fluoroscopy: 
image intensifers and cineradiography..... 


RADIATION THERAPY 


Ricuarps, G. J., JR., and Lewrson, E. F.: In- 
flammatory carcinoma of the breast....... 
Keerer, G. P., and Vastine, J. H.: Lymphan- 
giosarcoma in the lymphedematous arm 
after mastectomy......... 0.0.0.0 0 eee eae 
Tuoeny, R. H. et al.: A study of ovarian dys- 
germinoma with emphasis on the role of 
radiation therapy. osos bu rens 
Arraono, R. P., and Lurrerseck, E. F.: Com- 
bined therapy of intrinsic aural carcinoma... 
Turner, D. P. B.: Vesical haemorrhage after 
megavoltage irradiation..............0.05 


RADIOISOTOPES 


Green, M. et al.: Blood radiation dose after 
1] therapy of thyrotoxicosis; calculations 
with reference to leukaemia.............. 

HinABAYvAsnHI R. N., and LiNDsaY, S.: Car- 
cinoma of the thyroid gland: a statistica! 
study of 390 patients...............0000- 

WALDMANN, T. A.: Gastrointestinal protein 
loss demonstrated by 8Cr-Jabelled albumin. 

Jorun, G. F. et al.: Partial pituitary ablation 
by needle implantation of Gold-198 seeds for 
acromegaly and Cushing's disease......... 
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FowraiNE, R., Warrer, P., and WeiLL, F. 
Aspect radiologique des sarcomes de l'es. 
tomac (à propos de 12 observations), (Ra- 
diologic aspect of gastric sarcomas [based on 
12 cases].) 7. de radtol., d'électrol. et de méd., 


Clinique Chirurgicale A, Strasbourg, France.) 


The term gastric sarcoma 1s a restrictive one, and 
does not include gastric locations of Hodgkin's dis- 
ease or Ivmphosarcomatosis. The classification is 
complex, a distinction being made between those 
tumors showing some differentiation (leromyo- 
blastic, rhabdomyoblastic, fibroblastic, neuroblastic) 
and those of adenoid pattern. The latter can be 
divided into reticular, dictiocytic, plasmocytic, 
histiocytic, and endothelio-sarcomatous types. 

Macroscopically the tumors may be endogastric, 
infiltrative or exogastric. The endogastric masses can- 
not be differentiated roentgenographically from car- 
cinomas, whereas the exogastric ones car resemble 
extrinsic tumors, such as those of hepatic origin. 
Some possibility exists in differentiating the infiltra- 
tive tvpe, since sarcomatous infiltrates do not cause 
narrowing, as do carcinomatous ones, and may in- 
volve the entire lesser curvature, whereas in the au- 
thors' experience carcinoma does not. 

Treatment of gastric sarcoma consists of surgery, 
radiotherapy, or both, and with such a management 
prognosis 1s better than in carcinoma, The authors' 
12 cases of sarcoma constituted 4.7 per cent of the 
gastric malignancies of their series; the mean survival 
rate was 74 years, with several patients still living.— 


Frank A. Riebel, M.D. 


Mererorr, Marcos, and Ferreira, JORGE A. 
La radiologia en el diagnóstico de las afec- 
ciones del colon derecho. (Radiology in the 
diagnosis of processes of the right colon.) 


Rev. brasil. de gastroenterol., May~Aug., 1961, 
73, 89-106. (Address: Policlinico de Lanus, 


Buenos Aires, Argentina.) 


The authors review the differential diagnostic signs 
of processes encountered in the ascending colon dur- 
ing barium enema examination; Ze. adhesions, peri- 
appendiceal abscess, annular carcinoma, and include 
a few unusual entities--ameboma, Hodgkin’s dis- 
ease and blastomvcosis (with case reports).— 


E. R. N. Grigg, M.D. 


ScHATZKI, SrEFAN C. Hemobilia. Radiology, 
Nov., 1961, 77, 717-721. (Address: Walter 
Reed Army Hospital, Washington 12, D. C.) 
Hemobilia, or hemorrhage into the biliary tract, i5 

an uncommon cause of bleeding into the gastroin- 

testinal tract. Chronic blood loss is occasionally asso- 
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ciated with neoplasms of the ampulla of Vater, 
biliary stone, and othe- lesions of the biliary. tract, 
but is minimal in degree. In contrast, massive hemo- 
bilia is a serious bleeding problem producing ab. 
dominal pain, melena, aematemesis, and shock. The 
radiologist must be awzre of this probiem since oper- 
ative hepatic arteriogrzphy and operative cholangi- 
ography are usually necessary to demonstrate the 
source of bleeding. 

The most common ccuses of massive hemobilia are 
aneurysm af the hepatic artery and liver trauma. The 
majority of hepatic artery aneurysms is thought to be 
secondary to infection with subsequent erosion of the 
aneurysm into either che biliarv tract or both the 
biliary and the gastroir testinal tracts. In addition to 
hemobilia, some patierts present pain which mimics 
biliary colic or jaundice. Since preoperative diagnosis 
is usually impossible, :he most effective single pro- 
cedure is operative hepatic arteriography. In a rare 
case the correct diagnosis is suggested by liver en- 
largement with a pulszting tumor, a palpable thrill, 
and a systolic bruit. 

Traumatic hemobiliz follows a non-penetrating in- 
jury to the liver and is the result of an intrahepatic 
cavity that periodically empties its contents into the 
biliary tract. The orginal trauma undoubtedly re- 
sults in some necrosis of the liver parenchyma, ini- 
tiating a cycle of cavitation, vascular oozing, and an 
increase in cavitary pressure which then discharges 
into the biliary tract with massive. hemorrhage. 
Characteristically, the hemorrhage is delayed for 
several weeks after the trauma and is heralded by 
severe abdominal pain, often biliary in nature, with a 
reduction in the pain after gross bleeding appears. 
Jaundice is a common temporary finding. Therefore, 
in certain cases the diagnosis can be suggested, in the 
event of antecedent |-ver trauma, by the symptom- 
complex of periodic abdominal pain, upper gastro- 
intestinal hemorrhage which tends to relieve the 
pain, and jaundice. The author presents a well- 
documented case repert of traumatic hemobilia in a 
45 year old female diagnosed by operative cholangi- 
ography and cured bx» left hepatic lobectomy, 

The author emphzsizes that hemobilia is an un- 
common but serious cause of gastrointestinal blood 
loss. In certain cases, the cause of bleeding may be 
suspected from clinical findings, but in many cases 
the diagnosis cannot be made preoperatively. If no 
other cause for hemcrrhage 1s demonstrated at sur- 
gery, the bihary tract should be investigated as a pos- 
sible source. Should this contain blood, an operative 
hepatic arteriogram should be obtained and if neces- 
sary operative choangiography should follow.— 


Edward B. Best, M ©. 


ARRIETA SANCHEZ, L. Colecistografía por via 
rectal. (Cholecystography by the rectal 
route.) Radiologia, Dec., 1961, 72, 11-15. 
(Address: Rad:ólogo del Hospital Santo 
Tomás, Panamé, Rep. de Panamá.) 
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In the same year 1926 in which Graham and Cole 
irst described their (intravenous) procedure for 
tholecystography, Stegmann and Hermann pub- 
ished their experience with rectal administration of 
tholecystographic media (München. med. Wehschr., 
926, 73, 1281.) but they had discontinued it because 
t appeared to irritate the mucosa. 

Arrieta Sanchez used 8 capsules of Biloptin 
Schering) dissolved in 30 cc. of lukewarm water, 
nven as a retention enema. Good visualization of the 
rallbladder was obtained after 4-5 hours. No sig- 
Wficant reactions were encountered. 

The method, aside from the shorter time needed, 
ias also the advantage of feasibility in nauseated pa- 
ients and in children of any age.—£. R. N. Grigg, 


M.D. 





GYNECOLOGY AND OBSTETRICS 


SHANBHAG, A. M. Pneumoperitoneogynecog- 
raphy; a diagnostic aid, its technique, signif- 
icance and x-ray appearances in normal and 
diseased female pelvic organs. Indian F. M. 
Se. Feb., 1961, 75, 87-99. (Address:Senior 
Gynecology Registrar, Lokmanya Tilak 
Municipal General Hospital, Sion, Bombay 
22, India.) 


Pneumoperitoneogynecography is an excellent al- 
nost harmless gynecologic diagnostic aid. Carbon 
hoxide in amounts of 1,000 to 1,600 cc. is used, with 
ransabdominal approach preferred. The films are 
xposed with the patient lying prone, the hips being 
levated and the central ray being angled 20° 
ephalad. The pelvic structures are clearly visualized 
nd any abnormalities can be easily demonstrated. 
dysterosalpingography may be combined with 
»ynecography for double contrast effect. After the 
xamination the patient is kept in Trendelenburg 
sition for a few hours to confine the gas to the 
elvis. Most patients are entirely synptom-free after 
| to 10 hours. 

The procedure is useful in demonstrating con. 
enital anomalies of the genital tract, early preg- 
iancy (normal and abnormal), fibromyomata of the 
iterus, undefined pelvic masses, and in various other 
niscellaneous conditions. It is of limited value in 
arcinoma of the cervix, but may be helpful in this 
ondition in demonstrating the extent of infiltration. 

Gynecography is an economic and simple proce- 
lure with negligible morbidity if due care is taken in 
he selection of cases and in technique. In certain in- 
tances, it can spare the patient the greater morbidity 
f peritoneoscopy, culdoscopy, or exploratory 
aparotomy. In other cases it will enable the surgeon 
o approach the operation with greater confidence 
nd with better planning because of more accurate 
:nowledge of existing pathology. 

Gynecography is contraindicated in acute pelvic 
nflammation, severe intraperitoneal hemorrhage, 
ind in very old feeble patients or those with decom- 
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pensated cardiac and respiratory lesions. The 
method must be used with caution in cases of possible 
pregnancy. 

Several illustrative cases are presented by the au- 
thor.—Leslie K. Sycamore, M.D. 


GENITOURINARY SYSTEM 
SHEEHAN, F. RICHARD, Lessmann, ErtgN M., 
and Lessmann, Franz P. A comparative 
study of intraosseous cavography and in- 
travenous pyelography in the demonstration 


of retroperitoneal lymphoma. — Radiology, 
Nov., 1961, 77, 757—763. (Address: Roswell 





Y.) 

The retroperitoneal space is the site of a variety of 
tumors. The lymphatics may be involved by either 
primary lymphomas or metastatic lesions. In the case 
of lymphomas the localization of retroperitoneal 
tumefactions becomes a particular problem. To ac- 
complish this the radiologist has at his command 
many procedures of varying technical ease and accu- 
racy according to the size and location of the involve- 
ment. Two such specialized procedures are intra- 
venous pyelography and intraosseous cavography, 
opacifying the inferior vena cava by injection of con- 
trast medium into the medullary canal of the spinous 
process of one of the lower lumbar vertebrae. 

The purpose of this article is to report the authors’ 
experiences with intraosseous cavography in evalu- 
ating the retroperitoneal space and to compare the 
results with those of intravenous pyelography. 
Thirty-four patients with proved lymphoma and pos- 
sible involvement of the retroperitoneal lymph nodes 
were examined by both methods: 4 of the positive 
cases were re-evaluated after treatment. Although 
most patients complain of some pain during the in- 
jection for intraosseous cavography there have been 
no significant complications. Additional contraindi- 
cations to this procedure include bone-marrow 
sclerosis or infiltration which make adequate outlin- 
ing of the vena cava impossible. 

In 21 of the 34 cases there was displacement and /or 
narrowing of the inferior vena cava as the result of 
extrinsic pressure, but in only 7 of these patients 
were changes noted on intravenous pyelography. 
The intraosseous venographic studies were positive in 
12 cases in which pvelography was either negative or 
failed to outline the ureters satisfactorily. In 4 of 
these cases, the level of displacement was above the 
level of the kidneys; in the remaining 8, the lymph 
nodes were either large enough to cause detectable 
changes in the vena cava, but not in the ureters, or 
were more intimately related to the vena cava. 
Intravenous pyelography was positive in the pres- 
ence of unsatisfactory intraosseous venograms in 
only 4 cases. Fight of the intravenous pyelograms 
were questionably positive, as compared to 3 of the 
intraosseous venograms. In the 10 patients who came 
to autopsy within a few months of the examination 
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with the presence of lymph nodes 2 cm. or more in 
diameter, there were 1 questionably positive and 6 
definitely positive cavograms, whereas there were 3 
false negative intravenous pyelograms. Lymph nodes 
smaller than 2 cm. were not demonstrated by either 
method. Also in 2 of the cases with unsatisfactory 
cavograms there was extensive bone-marrow infiltra- 
tion by tumor which explains the difficulty of injec- 
tion in these instances. 

From the results of these studies it appears that 
intraosseous cavography is a more accurate proce- 
dure for demonstrating retroperitoneal lymphoma; 
however, the disadvantages are the more involved 
technical procedure and some discomfort to the pa- 
tient. The procedure should be reserved for cases 
where simpler methods have failed. alter H. 


Scorer, C. G., and Fiurav, H. V. L. Massive 
unilateral hydronephrosis in early infancy. 
Brit. J. Surg. Sept., 1961, 49, 144-148. 
(From: Hillingdon Hospital, Uxbridge, Eng- 
land.) 


The authors report 2 cases of congenital unilateral 
hydronephrosis due to obstruction at the pelvic- 
ureteric junction. These patients had abdominal en- 
largement at birth. Both had large, smooth masses, 
one could be transilluminated and the other could 
not. An intravenous pyelogram showed no function 
on the involved side and normal function on the 
opposite side. In both cases à nephrectomy was per- 
formed. 

The authors reviewed the literature and found that 
abdominal swelling from a renal mass at birth is rare. 
Multicystic unilateral kidneys are more commonly 
noted than the smooth mass produced by uretero- 
pelvic obstruction. If a solid mass is palpated, Wilms’ 
tumor may be considered. The authors recommend 
early intravenous pylography in the presence of a 
mass to evaluate the involved kidney and establish 
the degree of function of the opposite side.— George £L. 
Sackett, Tr, M.D. 


SarvioNr, G. F. Sulla branca cieca d'uretere 
bifido. (Blind branch of the bifid ureter.) 
Radiol. med., Sept., 1961, 47, 846-849. (Ad- 
dress: Dott. Gianfranco Salvioni, Via Maz- 
zini 8, Bergamo, Italy.) 


The blind branch of the bifid ureter is a very rare 
congenital anomaly which must be distinguished 
from congenital ureteral diverticulum. In all, so 
cases have been reported; 15 of these by O. 5. Culp 
in 1947. The differentiation is based on the dimen- 
sions. Every congenital diverticulum whose length is 
at least twice its diameter may be considered to be a 
blind branch. 

Embryologically, the blind branch originates from 
an accessory ureteral center. It has long been estab- 
lished that the urinary tract is primarily mesodermal 
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in origin. The renal parenchyma derives from the 
metanephros, the renal pelvis and ureter from the 
wolffian duct, and the urinary bladder from the uro- 
genital sinus and the allantois. 

Histologically, a true distinction from a congenital 
diverticulum cannot be made. In both instances the 
fundamental structure is that of a normal ureter. 

Clinically its presence may be suspected because of 
lumbar pain radiating to the pelvis, fever, dysuria 
and occasionally hematuria. The diagnosis 1s exclu- 
sively roentgenologic. Intravenous and retrograde 
pyelography will demonstrate the abnormality.— 
Anthony A. Blasi, M.D. 


Pincx, Bernarp D. Aneurysms of the aorta 
simulating urologic disease. 7. Urol, Dec., 
1961, $Ó, 798—818. (Address: 203 Passaic 
Ave., Passaic, N. Jo 


Increasing life span has presented the problem of 
diagnosis and treatment of arteriosclerotic aneurysms 
of the aorta, This article brings to the attention of 
the urologist the similarity between the clinical 
symptomatology of urinary tract disease and aortic 
aneurysm. By their very nature, aneurysms of the 
aorta may block the renal arteries or may rupture 
with consequent hemorrhage and shock. In either 
event, the patient develops prerenal anuria. In other 
instances, aneurysms may block or displace the 
ureters producing ureteral irritation or compression 
with signs and symptoms of ureteral colic or obstruc- 
tion. Probably the most significant factor in diagnosis 
of abdominal aneurysm :s the recognition of its oc- 
currence in the elderly :ndividual. Palpation of the 
abdomen, roentgen ray examination by survey films, 
retrograde pyelography, or aortography are used to 
confirm the diagnosis. In any patient with abdominal 
pain of undetermined nature, the possibility of an 
aneurysm should be considered. The symptoms 
which suggest urologic disease are backache, colic, or 
anuria. The pain may radiate into the flank or into 
the perineum. 

The need for prompt surgical intervention is 
emphasized, since even ruptured abdominal aneu- 
rysms are not necessarily immediately fatal. The 
surgical treatment of aneurysms of the abdominal 
aorta by excision and replacement is now generally 
effective and a true life-saving procedure. 

The author includes 14 case reports and 14 illustra- 
tions which complement the text.—G. W. Chamber- 
fin, ALD. 


Haynie, THomas P., Srewart, Bruce H, 
Noral, MOHAMMED M., Carr, EDWARD A,, 
and Bererwatres, Wittiam H. (Ann Arbor, 
Mich.) Renal scintiscans in the diagnosis of 
renal vascular disease. 7. Nuclear Med., Oct., 
1961, 2, 272—281. 


7 
i 





The search for better diagnostic tests in renal 
vascular disease has led to application of both radio- 
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isotope and photoscanning techniques and to the de- 
velopment of renal scintiscans. Both I! hippuran 
and Hg** neohydrin have been used successfully in 
renal scans, and their efficacy in detection of renal 
vascular disease is reported here. 

The comparative accuracy of the diagnostic proce- 
dures in ability to (a) detect significant ischemia or 
infarction, and (b) to distinguish unilateral from bi- 
lateral disease in order of decreasing accuracy is as 


follows: 

No. % 

Cases Correct 

Aortograms 13 85 
Hg!" Neohydrin Renal Scintiscans 10 8o 
Renograms 13 69 
Pyelograms I4 $7 
Howard 'Test II 56 
I5 Hippuran Renal Scintiscans 6 I5 


No test is infallible and each test has its own con- 
tribution to make. The authors conclude that the 
diagnostic accuracy of Hg?™ neohydrin renal scinti- 
scans compares favorably with other procedures cur- 
rently used in diagnosis of renal hypertension, 
whereas [™ hippuran renal scintiscans have been 
disappointing.—Bernard Loitman, M.D. 


Franxuin, Donain A., and MEADE, ROBERT 
C. Diagnosis of bilateral pelvic kidneys by 
means of radiohippuran renogram. 7. Urol., 
Nov., 1961, 86, 514—517. (From: The Radio- 
isotope Service of the Wood Veterans Ad- 
ministration Center and the Marquette Uni- 
versity School of Medicine, Milwaukee, Wis.) 


The renogram procedure as used by the authors 
consists of a preliminary intravenous administration 
of hippuran, 0.03 uc per kg. of body weight, as a 
localizing dose. The count rate meter sensitivity is 
set at 10,000 counts per minute, the time constant at 
I.5 seconds, and the recorder is run at 0.75 inches 
per minute. The scintillation probes are placed over 
the area of maximum activity of each kidney. After 
this is done, the count rate meter sensitivity is set at 
30,000 counts per minute and the paper speed of the 
recorder is decreased to 12 inches per hour. The time 
constant is kept at 1.5 seconds. Another hippuran in- 
jection of 0.3 uc per kg. is given and the renogram is 
recorded, 

The patient, who is the subject of this article, had 
bilateral pelvic kidneys. In this instance, the reno- 
gram shows a normal secretory phase but the excre- 
tory phases are obscured by the proximity of the kid- 
neys to the urinary bladder. Confirmation of bilateral 
pelvic kidneys was made by intravenous pyelograms. 

It is noted that placing of the probes blindly is un- 
satisfactory since it would record only renal blood 
volume. 

Four figures illustrate the normal and variations in 
the renogram incident to ectopic kidneys.—G. JF. 
Chamberlin, M.D. 
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Dow, Cowwav. Unilateral manifestations of 
bilateral renal artery disease. Canad. M.A.7., 
Nov., 1961, 65, 1188—1192. (From: The De- 
partments of Radiology, Ottawa General 
Hospital and University of Ottawa, Ottawa, 
Canada.) 


Increasing use of renal arteriography in the in- 
vestigation of hypertension has shown that renal 
artery occlusion is not the rare phenomenon that it 
was formerly thought to be. Renal arteriography 1s 
not, however, a harmless procedure, and it is doubt- 
ful whether it is justifiable as a routine form of ex- 
amination for all hypertensive patients. 

The author has attempted to correlate the roent- 
genologic findings with the renal arteriographic find- 
ings. Urographic evidence of depressed function 
and/or significant asymmetry in length and paren- 
chymal thinning were considered evidence of renal 
disease. 

Twelve cases of renal artery disease are reviewed. 
Of these, 9 presented on intravenous pyelography 
with unilateral depression of function and/or sig- 
nificant asymmetry of size, as defined above. Three of 
the 9 cases are reported in detail because they were 
demonstrated to have bilateral renal stenosis of a 
moderate or severe degree in spite of the unilateral 
findings by urography. 

From these cases it appears that bilateral renal 
artery disease simulates unilateral artery disease in 
that the intravenous pyelogram may be normal or 
may show strictly unilateral manifestation of dis- 
ease. Bilateral roentgenologic manifestation of bi- 
lateral renal artery disease seems to be very rare.— 
William C. MacCarty, Fr., M.D. 


WirkiNsoN, F. O. W. Rupture of the posterior 
urethra; with a review of twelve cases. Lancet, 
May 27, 1961, 7, 1125-1129. (From: Depart- 
ment of Surgery, Manchester Royal Infir- 
mary, Manchester, England.) 


Rupture of the posterior urethra is becoming more 
common with the increase in the number of traffic 
accidents. It occurs as a complication of a fracture of 
the pelvis, usually of the pubic bones, as a result of 
severe crushing injury. The urethra is torn across at 
the apex of the prostate where the prostatic urethra 
pierces the rigid superior layer of the triangular 
ligament. In cases of fractured pelvis, this injury is 
twice as common as rupture of the bladder. This must 
be borne in mind in all patients with fractures of the 
pelvis. Undiagnosed or improperly treated cases may 
result in urinary infection, stricture, and impotence. 

When any doubt exists of the presence of the 
lesion, urethrography is essential. A thin water-solu- 
ble medium will demonstrate irregularities and 
extravasations in the area of the posterior urethra. 

The treatment of choice is repair of the urethra 
over a Foley catheter which is then put on traction 
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which is maintained for to days. Results in 12 cases 
seen by the author are reported. Six cases treated as 
outlined above recovered with minimal complica- 
tions. Five of 6 cases treated without traction de- 
veloped complications, including stricture in 3 
cases.—Leslte K. Sycamore, M.D. 





NERVOUS SYSTEM 





NEUHAUSER, Epwanp B. D., and KAUFMANN, 
H. J. (Boston, Mass.) A. O. Kovalevski and 
the neurenteric canal: a note on some histori- 
cal inaccuracies. Proc. Roy. Soc. Med., Nov., 
1961, 54, 927-929. 

The authors point out that there is confusion over 
the identity of the man who discovered the em- 
bryonic structure known as the neurenteric canal. 
His real name was Alexander Onoufrievich Kovalev- 
ski. He was an outstanding Russian embryologist 
who lived from 1840 to tgot. Pavel Ivanovich 
kovalevski was born four years later and he was an 
outstanding neurologist and psychiatrist. Neither he 
nor Nikolas Opsipobich Kowalewsky should be con- 
fused with A. ©. Kovalevski who was the real dis- 


coverer of the neurenteric canal.—-Arthur E. Childe, 
M.D. 


SKELETAL SYSTEM 


Hart, MicnaeL C. The trabecular patterns of 


the neck of the femur with particular ref- 
erence to changes in osteoporosis. Canad. 


The Department of Anatomy, University of 
Toronto, Toronto, Canada.) 


The patterns of the trabeculae in the upper end of 
the femur have been a subject of research for many 
years. In any bone there are two major groups of 
trabeculae. The primary trabeculae run parallel to 
the lines of force transmitted through the bone, and 
resist static distortion, The secondary trabeculae are 
oblique to the primary trabeculae, and resist dy- 
namic distortion. In the presence of osteoporosis, 
since there is a generalized loss of volume of bone 
matrix, the remaining tissue becomes organized in 
such a way that the maximum bone tissue is con- 
centrated in the primary trabeculae. This occurs at 
the expense of the secondary trabeculae which 
undergo atrophy to the point of disappearance. In 
the upper end of the femur the degree of osteoporosis 
can be estimated by this change, and an antero- 
posterior roentgenogram, of reasonable quality, 
taken to demonstrate the fracture of the hip, will 
show the extent of the change in the unbroken femur. 

The author examined roentgenographically 30 
femora of unknown age and history. In addition, the 
upper ends were sectioned in the sagittal and coronal 
planes and also roentgenographed. 
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A comparison of the appearance of the secondary 
arciform trabeculae with the primary ventricle 
trabeculae allows an easy division of the bones into 
three groups on the basis of their anteroposterior 
roentgenographic appearance. 

Group 1—Equal development of the two rays of 
trabeculae, which is believed to be the "normal" 
state, 

Group 2-~The secondary trabeculae are about half 
as dense as the primary trabeculae. 

Group 3-~Vhe secondary trabeculae are scarcely 
seen on the roentgenogram. 

In addition, roentgenograms of the sagittal sec- 
tions through the neck of the femur show that the 
cortical thinning is found to the greatest extent in the 
anterior surface of the meck. 

The density of the pattern of trabeculae is impor- 
tant in regard to the strength of bone which would 
resist the occurrence of a fracture, and is also im- 
portant in the most advantageous placing of metallic 
internal fixation. should. such a fracture occur. 


William C. MacCarty, fr., M.D. 


PasrREMOLI, A, Importanza e significato di un 
segno radiologico di periartrite scapolo- 
omerale: l'eburneizzazione cervico-tuberosi- 
tana. (Importance and significance of a radio- 
logic sign in scapulohumeral periarthritis: 
eburnation of the anatomic neck and of the 
greater tuberosity of the humerus.) Radiol. 
med., Sept., 1961, 27, 831-845. (Address: 
Dott. Alfredo Pastremoli, Via Delle Tofane 
14, Bologna, Italy.) 


In. scapulohumeral periarthritis roentgenologic 
diagnosis t possible only when there is calcification of 
the periarticular soft parts. In 6o per cent of the cases 
the examination mav be negative. 

The new roentgenclogic sign proposed by the 
author is either a small zone or a marginal line of bone 
condensation, about 1 er 2 mm. in thickness situated 
in the external profile of the anatomic neck or in the 
superior contour of the greater tuberosity of the 
humerus. This sign represents degenerative osseous 
changes which have tzken place at the site of im- 
plantation of the supraspinatus muscle and of the 
rotator cuff and indicates alterations of the tendinous 
insertions. It may exist alone or may be associated 
with other signs, Le., periarticular calcification and 


degenerative  osteoarthrosis.—.z/hony A. Blasi, 
ALD. 


DrELanavg, R. P., WEBER, J., and Barres, J. 
Le phénomène du vide dans les articulations 
de l'épaule et de la hanche (à propos de 15 
observations). (The vacuum phenomenon in 
the shoulder and hip joints [based on 1¢ 
cases.) 7. de radiol., d'électrol. et de méd. 
nucléaire, Oct., 1961, 42, $41-645. (From: 
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Service Central d'Electroradiologie de l'hó- 
pital du Val-de-Gráce, Paris, France.) 


The spontaneous presence of air in joints, called 
the vacuum phenomenon, is of uncertain. etiology. 
The authors have studied 15 cases, of which 14 were 
in the shoulder and 1 in the hip. Eleven of these had 
history of trauma; the others had arthritis or arthral- 
glas. 

In the shoulder the characteristic finding is a 
crescentic shadow 1 to 2 cm. long, slightly wider 
above and lying in the upper half of the joint. In the 
hip the shadow is slightly longer and of uniform 
width. Position of the shadow and its nature as an 
abnormal finding were confirmed in one of the au- 
thors’ cases by laminagraphy. In 2 instances the 
shadows were detected on repeat studies 2 months 
later. 

As the shadow is best seen in the shoulder when the 
arm is externally rotated, the authors attempted to 
reproduce it in normal subjects by rotation under 
traction, but were unable to do so. They believe that 
the phenomenon may be explained by alterations of 
the articular surfaces.--Frank A. Ricóel, M.D. 


Buracal, G. L., and Pepoya, G. La brachi- 
metapodia: contributo allo studio delle mal- 
formazioni dei metacarpel e de! metatarsei. 
(Brachymetapody: a contribution to the 
study of malformations of the metacarpal and 
metatarsal bones.) Radiol. med., Sept., 1961, 
47, 814-830. (Address: Dott. G. Buraggi, 
Via Machiavelli 40, Milano, Italy.) 


In brachymetapody, or brachydactyly, there is a 
shortening of the digits of the hand and of the toes of 
the foot which is caused by a diminution in length of 
the metacarpal or metatarsal bones. 

The authors classify this entity etiologically into 
four groups: (1) hereditary and familial; (2) endo- 
crine and secondary to generalized bone disease; (3) 
secondary to aseptic necrosis; and (4) essential in 
which the causative factors are not determined. They 
present a number of cases: 1 was classified as essen- 
tal; 3 were hereditary in nature; in a fifth dyschon- 
droplasia and multiple exostoses were observed.— 
Anthony A. Blasi, M.D. 


HinscH, Carri, and NacHEMSON, Ar, Clinical 
observations on the spine in ejected pilots. 
Acta orthop. scandinav., 1961, 37, 90-102. 
(From: The Orthopaedic Department, Uni- 
versity of Gotenburg, Gothenburg, Sweden.) 


All 55 pilots who escaped by catapult ejection from 
16527 to 1960 were examined physically and had 
roentgenograms of the thoracolumbar spine including 
laminagrams. 

Fourteen of the £4 (27 per cent) had compression 
fractures: 5 had only 1 vertebra compressed, 8 had 
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multiple fractures and 1 had a fracture prior to 
ejection. The multiple fractures were noted in 1 
patient with 7 fractures, 1 with 4, and 4 with 3 frac. 
tures each. The most common site was the midthora- 
cic region, 

The fractures were discovered by routine examina- 
tion in 29 of the 32 fractured vertebral bodies and the 
symptoms were fairly mild; 25 per cent of the injuries 
consisted of central depression of the superior end 
plate. 

There was no indication that prior disorders, such 
as spondylolisthesis, or osteochondritis were aggra- 
vated by the election. Prior back pain in ¢ pilots was 
not aggravated after ejection. 

All but one pilot (with associated femoral fracture) 
returned to active duty. The disability averaged 2 
months. Apparently low back pain and sciatica need 
not be a reason for rejecting a pilot.--Martha Mot- 


tram, M.D. 


Ejavpr, B., and Hierronn, T. Vascular prob- 
lems in orthopaedic surgery. Acta orthop. 
scandinav., 1961, 37, 114-129. (From: The 
Orthopaedic Department of the Karolinska 
Institutet Norrbackainstitutet, Stockholm, 
Sweden.) 


Several vascular-orthopedic problems are briefly 
discussed including: 

t, Congenital vascular anomalies. Differences in 
leg length may occur with vascular anomalies. The 
possibility of interrupting a growth stimulation de- 
pends on the extent of the vascular changes and how 
early treatment is undertaken. Several cases are pre- 
sented including arteriovenous communication, con- 
genital aplasia of the arteries and hemangiomata. 

2. Traumatic arterial lesions. The orthopedist may 
be confronted with multiple injuries of an extremity 
including arterial contusion or laceration. Contusions 
are often accompanied by thrombosis and signs of 
ischemia; arterial continuity must be immediately 
re-established. 

3. Peripheral vascular emboli are an indication for 
arteriography so that the amputation level can be as 
conservative as possible. 

4. Arteriosclerosis obliterans. Arteriography is 
necessary to determine if a vascular reconstruction ts 
possible. Assessment of the circulatory status can be 
made also by oscillography, fluorescin testing and 
skin temperature measurement. 

In a study of 500 amputees (1951-1957) vascular 
disease was the basis for amputation in 55 per cent of 
the cases.. The number of high amputations may be 
reduced by (1) careful assessment of the circulatory 
status; (2) medical treatment, and edema and infec- 
tion prophylaxis; (3) individualization of the ampu- 
tation level; and (4) use of vascular surgery tech- 
niques for possible reconstruction.— Martha Mottram, 


ALD. 


984 


BLOOD AND LYMPH SYSTEM 
Basu, A. K. Occlusive disease of the aorta and 
its main branches. Brit. Y. Surg., Sept., 1961, 


Institute of Postgraduate Medical Educa- 

tion and Research, Calcutta 20, India.) 

The author discusses previous reports describing 
occlusive vascular disease of the aorta and believes 
that previous eponyms such as Takayashu’s disease 
or Martorelli’s syndrome are not inclusive of all as- 
pects of the disease. ‘‘Pulseless disease” is not a suit- 
able term as many cases have palpable pulses. He 
suggests the non-committal term “occlusive disease" 
as being more appropriate, at least until further in- 
formation regarding the underlying causes would in- 
dicate a better term. 

He reports 10 cases seen between 1953 and 1960. 
Most of these patients were young and the presenting 
symptoms were quite varied depending upon the area 
of involvement. Various segments of the aorta and 
its branches were affected. The diagnosis was estab- 
lished by aotography in all cases. In several instances 
the vascular deficiency could be corrected by means 
of bypass grafts. 

The author suggests the possibility that the under- 
lying cause may be of a rheumatic nature. This is 
based on some of the clinical features and somewhat 
on the histologic changes. The findings at surgery 
and in several autopsies showed thickening of the 
vascular wall with generalized narrowing of the 
lumen. There were atheromatous changes and oc- 
casionally calcification.—George L, Sackett, Fr, M.D. 


Gipson FERREIRA Costa, B. Espermato-reno- 
espleno-portografia; | espermatoportografia. 
(Spermatic-renal-splenic-portography; sper- 
matoportography.) Rev. brasil. de cir., Sept., 
1961, 42, 147-153. (From: Faculdade de 
Medicina da Univ. da Bahia, Brazil.) 
Percutaneous spleno-portography is now regarded 

as a routine procedure prior to performing a surgical 
shunt between the renal and splenic veins. The au- 
thor has endeavored to find a procedure whereby the 
results of the shunt could be evaluated. Beginning in 
1957, he catheterized the spermatic vein in 16 ca- 
davers, and showed that the polyethylene tube can 
be advanced to the site of the vascular anastomosis; 
subsequent instillation of contrast media demon- 
strated the degree of patency achieved, and to some 
extent the potential bypass volume. Since 1949 he 
used the procedure also in 9 live patients, with satis- 
factory results. 

This is a preliminary note and no technical details 
are offered, but it would seem that the procedure does 
not require major surgery. Indeed, the author speci- 
fies that in females, one would have to catheterize the 
utero-ovarian vein, and even then it may not yield 
quite as good an estimate as in male patients.— 


E. R. N. Grigg, M.D. 
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Dreisincer, Frank W., and Gensini, Gor- 
FREDO G. A report on the use of grids for 
fluoroscopy: image intensifiers and cinera- 
diography. Radiowgy, Oct., 1961, 77, $86- 
590. (Address: 17525 Euclid Ave., Cleveland 
12, Ohio.) 


Today manufacturers make radial, parallel, and 
crisscross grids in at least 7 ratios, with various inter- 
space materials. The authors tested 8 stationary grids 
forabsorptionin conventional fluoroscopy, cineradiog- 
raphy, rapid serial radiography and small field 
fluoroscopy. 

Various arrangements of equipment were used, 
differing in any one series only in the grids employed. 
“Clean-up” was greater for the grids with higher 
ratio. The best compromise for inclusion of "clean- 
up" and low absorption was the Smit 54:1 grid. The 
Liebel experimental was the lowest absorbing grid. 
Its use resulted in the shortest possible exposure 
times for spot films, rapid serial radiography and 
cineradiology. Nongrid techniques may be preferred 
by many radiologists using five inch intensifiers or 
doing small-feld flucroscopy.—7. C. Moore, M.D. 


RADIATION THERAPY 


RicHarps, Greorce J., Jr. and Lewison, 
Epwarp F. Inflammatory carcinoma of the 
breast. Surg., Gyuec. & Obst., Dec., 1961, 773, 
729-732. (From: The Department of Radiol- 
ogy and Breast Clinic of the Department of 
Surgery, The Johns Hopkins Hospital, Balti- 
more, Md.) 


Inflammatory carcinoma of the breast comprises 
about 3 per cent of all cases of carcinoma of the 
breast. The average age in this series of 19 patients 
was 43 years, slightly less than the average age of all 
breast cancer patients. Although it was originally 
described by Volkmann as occurring in pregnancy 
and lactation it may occur in adult women of any age. 
It may be seen in association with any pathologic 
type of breast carcinoma and may become apparent 
at any time during the course of the disease. The 
primary type occurs simultaneously with underlying 
carcinoma in an otherwise normal breast. The 
secondary type occurs in a breast already known to 
harbor carcinoma or following mastectomy, or coin- 
cident with the development of a metastatic or 
second primary tumor in the opposite breast. 

Clinically the skin is edematous, brawny and 
dimpled, producing the typical peau d’orange ap- 
pearance. The color varies from faint pink to fiery 
red or dusky purple. The temperature of the skin is 
frequently increased. The areas of redness spread 
with a distinct raised periphery. There is a marked 
tendency to spread to the opposite breast and re- 
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gional lymph nodes. This appearance should not be 
confused with the secondary inflammatory reaction 
of a superficially located carcinoma which has the 
peau d'orange appearance of inflammatory carci- 
noma but lacks the border of hyperemic induration 
diagnostic of true inflammatory cancer. Two of the 
19 reported cases were treated initially as breast ab- 
scesses and in other series treatment for acute masti- 
tis has been instituted before the true diagnosis be- 
came apparent. 

The principal pathologic feature was permeation of 
the subepidermal lymphatic channels by cancer cells. 
The deeper subcutaneous lymphatics frequently con- 
tained cancer cells. 

Treatment varied from radical mastectomy with- 
out irradiation, pre- and postoperative irradiation, 
and biopsy plus radiation therapy. There were no 4 
year survivals and the average survival was 12 
months. Those that have undergone pre- and post- 
operative irradiation received a tissue dose of 4,000 r 
in 5-4 weeks utilizing anterior and posterior axillary- 
supraclavicular fields and tangential chest wall fields. 
Conservatism in treatment methods is emphasized in 
view of the poor results obtained by all treatment 
modalities.—David Morse, M.D. 


KEEFER, Georce P., and Vastine, Jacos H. 
Lymphangiosarcoma in the lymphedema- 
tous arm after mastectomy. Radiology, Nov., 
1961, 77, 722—727. (Address: 136 South 16th 
St., Philadelphia 2, Penna.) 


Although few cases of lymphangiosarcoma de- 
veloping in the lymphedematous arm after mastec- 
tomy have been reported, the condition probably is 
more common than is indicated by the number of 
ecorded cases. Chronic lymphatic obstruction ap- 
pears to be an overwhelming common factor in all 
reported cases of lymphangiosarcoma. Lymphedema 
usually has been present six or more years when the 
hrst signs of malignant change become evident. A 
faint purplish-red, subdermal, macular lesion, having 
tie appearance of a “bruise” or an area of ecchymo- 
ss, is the first evidence of the disease. This gradually 
enlarges, the discoloration increases and induration 
develops. Satellite lesions appear and become con- 
uent forming bullous or papillomatous tumors. 
Edematous and hemorrhagic blebs and ulceration 
occur as the disease progresses. 

Some authors have likened the histologic pattern 
or lymphangiosarcoma to certain phases of Kaposi's 
scrcoma. Three states of development have been 
lescribed: (1) edema and degenerative changes of the 
collagen tissue and fat in the dermis and subcutane- 
dus tissue; (2) proliferation of small vessels in the 
lermis and subcutaneous tissue; and (3) bizarre 
vascular channels lined by pleomorphic malignant 
endothelial cells, frequently containing red corpus- 
cles, infiltrating the adjacent tissue. 

No single therapeutic measure has proved satis- 
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factory in lymphangiosarcoma. In some instances, 
good immediate clinical regression of the tumor has 
been achieved with irradiation. Amputation should 
be considered if a favorable response is not obtained 
within a relatively short time after irradiation. 
Chemotherapy may prove effective in the contro! or 
possibly in the cure of the disease. The authors report 
four cases, all with a fatal termination.—4. W. Som- 
mer, M.D. 


THoreny, Roperr H., Hunt, Arruur B, 
Dockerry, Marcom B., and Caps, 
DoNaLp S. Jr. A study of ovarian dys- 
germinoma with emphasis on the role of 
radiation therapy. Surg., Gynec. 68 Obst., 
Dec., 1961, 773, 692-698. (From: The Sec- 
tions of Surgical Pathology, Obstetrics and 
Gynecology, and Therapeutic Radiology, 
Mayo Clinic, and Mayo Foundation, Ro- 
chester, Minn.) 


Twenty-seven cases of dysgerminoma of the ovary 
are discussed with emphasis on the difference in 
clinical. behavior from ovarian tumors in general. 
The lesion occurred most commonly in young 
sexually normal women. It first manifested itself by 
abdominal pain in 45 per cent and by abdominal 
swelling or mass in 33 per cent of cases; 74 per cent of 
the patients had an abdominal mass on initial ex- 
amination. The tumor was unilateral in 93 per cent 
and spread by direct extension and lymphatic chan- 
nels to the periaortic, mediastinal and supraclavicu- 
lar lymph nodes. Hematogenous dissemination was a 
late manifestation and peritoneal implantation was 
observed rarely. 

Pathologically the tumors resembled the seminoma 
of the testis and, on the basis of cytologic anaplasia, 
all were of Grade 4 malignancy. 

The recommended treatment is bilateral salpingo- 
oophorectomy and total hysterectomy. Six of 11 pa- 
tients, who had unilateral salpingo-oophorectomy be- 
cause of well encapsulated tumor without spread, 
had recurrences. Routine postoperative roentgen 
therapy resulted in higher cure rates than surgical 
treatment alone. 

The treatment fields should include the pelvis and 
à generous area over the periaortic region extending 
to the diaphragm. A midplane dose of 3,000 r in 4 to 5 
weeks is suggested using orthovoltage or supervolt- 
age therapy. The 5 year survival rate was approxi- 
mately 60—7o per cent with all known deaths in this 
series occurring within 1 year. Recurrences usually 
appeared within 2 years. 

Several cases are described in which patients who 
had pelvic and abdominal lymph node metastases 
at the original operation had roentgen therapy and 
are living 10 to 19 years post treatment. Dysgermi- 
noma is radiosensitive and therefore a radiocurable 
lesion, deserving of an aggressive therapeutic ap- 
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proach by surgeons and radiotherapists.—Dasid 


Morse, M.D. 


Ariacno, RicHarp P., and LurrkRBECK 
EvcENE F. Combined therapy of intrinsic 
aural carcinoma. Quart. Bull. T n 
Univ. M. School, Wi inter, 1961, 75, 285-289. 
(From: The Departments of DL 
and Radiology, Northwestern University 
Medical School; Radiation Center, Cook 
County Hospital; and Chicago Wesley 
Memorial Hospital, Chicago, Ill.) 

The rare malignant tumors of the middle ear and 
mastoid usually arise in the midst of chronic infection 
and are far advanced into the temporal bone and 
facial nerve at the time of diagnosis. Surgical extirpa- 
tion supplemented by contact and external beam ir- 
radiation has controlled the disease for periods of 3 
years and 19 months in 2 patients. 

Surgical removal of gross disease was followed by 
contact therapy in each instance. A Philips so kv. 
tube with a contact area of 1.0 cm. diameter, half- 
value layer o.5 mm. Al was employed in the oper rat- 
ing room with the first patient anesthetized. A dose 
of 7,000 r was delivered to the tumor base in slightly 
more than § minutes. In the second patient Heyman 

capsules filled with Co were inserted into the surgi- 
cal defect. In 22 hours a dose of 5,000 r was achieved 
at a distance of o.5 cm. around the sources. Both 
patients received additional external orthovoltage 
treatment via anterior and posterior auricular 
portals. Doses of 3,200 r and 4,000 r respectively 
were delivered in a 3 week period. 

The advantages of this technique cited bv the 
authors are the operative visual control of the con- 

tact implements, the salutory cosmetic result with 
preservation of the facial nerve and mitigation of the 
high dose external treatment complication rate, 
which usually results from the field limiting anatomic 


characteristics of the temporal bone.— James 7. 
Snider, M.D. 


Turner, D. P. B. Vesical haemorrhage after 
megavoltage irradiation. Brit. M. F., Dec., 
1961, 2, 1462~1466. (Address: Consultant 
surgeon, Broadgreen, Mill Road, and New- 
sham General Hospitals, Liverpool, Eng- 
land.) 

Four cases of persistent vesical hemorrhage are 
reported in a series of 17 cases treated with super- 
voltage irradiation for bladder carcinoma. Between 
5,000 and 5,500 rads were given to these 4 cases in a 
treatment period of approximately 3 weeks. The 
bleeding developed in areas of residual or recurrent 
tumor. Inasmuch as bladder neoplasms not sub. 
Jected to irradiation seldom bleed in this persistent 
manner, the author postulates that the radiation 
might have produced some vascular alteration or 
necrotizing arteriolitis allowing spontaneous rupture 
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of the vessel with unremitting and severe bleeding. 
If conservative measures fail to control the bleed- 
ing in 2 to 3 weeks, total cystectomy is urged even if 
cystoscopy indicates that the tumor has disappeared. 
Occasionally in some cases transvesical diathermy 
excision of the bleeding area may stem the hemor- 
rhage. Cystoscopic dmthermy and ligation of in- 
ternal iliac arteries are not effective.— Bernard. Loit- 
man, MD. 
RADIOISOTOPES 
GREEN, ML, Fisher, Monica, MILLER, H., and 
WiLsow, G. M. Blood radiation dora after 
I] therapy of thyrotoxicosis; calculations 
with reference to leukaemia. Brit. M. F., 
July, 1961, 2, 210-215. (From: Department 
of Pharmacology and Therapeutics, Uni- 
versitv of PLE and the Physics Depart- 
ment, Sheffield National Centre for Radio- 
therapy, Sheffield, England.) 


Radioactive iodine has been used extensively for 
the treatment of hyperthyroidism due to Graves’ 
disease or toxic nodular goiter in a very large number 
of cases, perhaps of the order of 80,000 to 100,000. No 
thyroid neop jasma have as yet been described arising 
in the glands of adults so treated. The possibility of 
the devel lopment of leukemia as a complication of 
incidental irradiation of the entire hematopoietic 
system by circulating radioiodine has lately been 
considered by a number of investigations. The pres- 
ent authors have summarized the literature from 
1956 through 1959 and add one case of their own. 

The case in point is that of a woman of 60 with the 
Graves’ disease form of thyrotoxicosis who was 
treated with 4.9 me of I9*, Nineteen months later she 
became rather acutely ill and was found to be suffer- 
ing from acute monocy tic leukemia. She died very 
shortly thereafter. The authors briefly mention 8 
other recorded cases of acute leukemia following 
radioiod; ine therapy for thyrotoxicosis, and their own 
case rai x the total to 9. Since the submission of their 
paper, however, several other cases have been de- 
scribed in the American literature, and the total 
number of reported cases thus must be of the order of 
i2at this time. 

The authors estimate the blood-radiation dose 
from the therapeutic use of I! for benign disease by 
considering that it arises from three sources: (a) the 
circulating iodide, (5) the circulating protein-bound 
iodine, and (c) the whole body irradiation resulting 
from ra: liorodine stored in the thyroid gland. Formu- 
las are given for the calculation of blood and hema- 
toporetic system dose derived from each of these 
three compartments and the results are shown 
graphically for a series of 191 cases. The mean blood 
dose and its standard error are given as 1.7-+0.06 
rads/mc. The total bone marrow dose is eama to 
be about 8o per cent of the total blood dose. A nomo- 
gram :s presented from which the blood radiation 
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dose in rads may be calculated graphically if one 
knows the amount of I! administered and the 48 
hour protein-bound I?! level determined in a pre- 
liminary tracer test. 

Integral doses were calculated and compared with 
those obtained by Court-Brown and Doll in a series 
of patients who developed leukemia after roentgen 
ray treatment for ankylosing spondylitis. The inte- 
gral doses were substantially smaller for the radio- 
iodine-treated group and the authors suggest that the 
risk of leukemia development after radioiodine treat- 
ment for thyrotoxicosis is therefore small. They also 
point out that Pochin surveyed a group of 60,000 
patients treated by I!!! for benign disease and found 
the incidence of leukemia to be no higher than that 
which might be expected purely by chance. It would 
appear from examining the distribution of reported 
leukemias, however, that the incidence of acute 
leukemia is higher in the radioiodine-treated group, 
and that it would therefore be profitable for radiol- 
ogists and others interested in this form of treatment 
to report all cases of leukemia occurring in this par- 
ticular group of patients so that intensive critical 
evaluation of this possible complication of treatment 
will be possible.—Frederick F. Bonte, M.D. 


HigABAYvasHi, Rospert N., and LINDSAY, 
STUART. Carcinoma of the thyroid gland: a 
statistical study of 390 patients. 7. Clin. 
Endocrinol. C9. Metabol., Dec., 1961, 27, 
1596-1610. (From: The Department of 
Pathology, University of California School 
of Medicine, San Francisco, Calif.) 


This analysis of 390 patients with papillary, follic- 
ular and anaplastic thyroid carcinoma observed at 
the University of California between 1920 and 1959 
emphasizes an intricate interrelationship between 
histologic type, pathologic extent of disease, pre- 
surgical duration of palpable goiter, age and sex of 
the patient, the type of surgical procedure performed, 
and survival. Seventy four per cent of these patients 
had papillary carcinoma, while 5 per cent of the 
tumors were anaplastic. 

At the time of initial surgery both thyroid lobes 
were involved-in 19 per cent. Carcinorna was con- 
fined to the gland in slightly more than 5o per cent 
of the patients. Local recurrence was observed in 13 
per cent (40 of 315) of patients in whom initial opera. 
tion was considered to have eradicated the primary 
lesion. A significantly lower local recurrence rate 
resulted in those patients undergoing total thyroid- 
ectomy compared with those treated by unilateral 
subtotal lobectomy. Two of 96 patients treated with 
total thyroidectomy experienced recurrence locally, 
while 10 of 34 patients in the subtotal lobectomy 
series developed subsequent local cancer., The ma- 
jority of local recurrences were on the same side as 
the original tumor. : 
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Regional lymph node metastases appeared in 42 
per cent of all cases, and these lymph nodes became 
involved in 33 per cent of the patients within 2 months 
after initial surgery. Distant metastases occurred in 
16 per cent of all patients and in 6 per cent within 
2 months after the initial surgical procedure. No 
significant relationship was shown between the 
presence of regional lymph node metastases and dis- 
tant involvement. This suggested to the authors that 
the primary neoplasm, rather than the involved 
lymph nodes, was the source of the distant lesions. 
This concept was reinforced by the finding that 
nearly half of the patients with distant metastases 
did not have cancer within the regional lymph nodes. 

Carcinoma of the thyroid gland was the cause of 
death in 19 per cent of all patients. It accounted for 
76 per cent of the deaths in patients with anaplastic 
thyroid cancer. Thirty three per cent of those with 
follicular type lesions succumbed to their disease, 
while only 11 per cent of the papillary tumors were 
lethal. This study of the natural history of thyroid 
carcinoma suggests that more radical surgery per- 
formed earlier should result in lowered mortality 
rates.—ames F. Snider, M.D. l 


WALDMANN, Tuomas A, Gastrointestinal pro- 
tein loss demonstrated by ®Cr-labelled al- 
bumin. Lancet, July, 1961, 2, 121-123. 
(From: The Metabolism Service, National 
Cancer Institute, Bethesda, Md.) 


Loss of proteins into the gastrointestinal tract 
has been shown to be a major factor in the hypo- 
proteinemia associated with an interesting variety 
of diseases including regional enteritis, ulcerative 
colitis, giant hypertrophy of the gastric mucosa, 
sprue, gastric neoplasms, constrictive pericarditis 
and idiopathic hypercatabolic hypoproteinemia. 
Various tests have been applied to the matter of 
estimating the amount of protein loss including 
nitrogen-balance techniques, immunochemical anal- 
ysis of the gastrointestinal secretions, and the excre- 
tion of I! human serum albumin in the stool or in 
the gastrointestinal secretions. A radioisotope test 
using the I labelled macromolecule polyvinyl- 
pyrrolidone (P.V.P.) is also mentioned, but it should 
be pointed out that synthesis of this compound is 
exceedingly difficult, and the test is not as yet as 
reliable as it may some day be. 

It has been shown that chromium® chloride is 
poorly absorbed from the gastrointestinal tract and 
that Cr®-labelled red blood cells have been used to 
determine the site and amount of gastrointestinal 
blood loss. It has also been shown that human serum 
albumin may be labelled with radioactive chromium 
chloride. 

The author prepared two different forms of Cr®. 
labelled albumin, one passed through Dowex-so 
resin, and ariother with MB-1 amberlite resin. 

. Thirty to fifty uc of either of the Cr*labelled 
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preparations were given intravenously to each sub- 
ject and for the next 96 hours the stools were col- 
lected as a single lot in a metal can. Urine was col- 
lected during this 4 day period in 24 hour lots. Stool 
specimens were adjusted to standard weight with 
water and homogenized. Urine and fecal specimens 
were assayed for radioactivity with appropriate 
standards on a single channel gramma-ray spectrom- 
eter. The results are expressed as a percentage of the 
administered radioactivity which appears in the 4 
day collection of urine and stools. The author further 
showed, by administering some of the test material 
by mouth, that virtually all of an orally given tracer 
dose was recovered in the stool. No radioactivity was 
detectable in urine. Fifteen controls and 8 patients 
with gastrointestinal protein loss were studied. The 
patients known to have bowel protein loss excreted 
from 4 to 21 per cent of the intravenously adminis- 
tered Cr?! in the 96 hour fecal collection. The greatest 
4 day fecal excretion by the controls was 0.63 per 
cent. There is reason to believe that urine excretion 
levels may become useful as well. 

The Cr*-labelled serum albumin test appears to 
be an interesting new method to demonstrate loss of 
protein into the gastrointestinal tract. In one in- 
stance, using external counting methods, it was also 
used to determine the site of gastrointestinal protein 
loss.—Zrederick F. Bonte, M.D. 


Jorun, G. F., FRASER, RUSSELL, STEINER, R., 
Laws, J., and Jones, EurzaBeTH. Partial 
pituitary ablation by needle implantation of 
Gold-198 seeds for acromegaly and Cush- 
ing’s disease. Lancet, Dec., 1961, 2, 1277- 
1280. (From: The Departments of Medicine, 
Radiodiagnosis, and Physics of the Post- 
graduate Medical School, Ducane Rd, 
London, W.12, England). 


Pituitary overactivity causing acromegaly or 
Cushing's disease can be treated by one of several 
methods: (1) external radiation techniques, (2) 
pituitary surgery (or adrenal surgery for Cushing's 
disease also), or (3) radioisotope needle implants. In 
external radiation therapy an upper limit of 4,000 
rads per course and 8,000 rads total must be set to 
minimize damage to the adjacent optic and oculo- 
motor nerves which also receive the full dose of 
radiation applied to the gland. In "successful" 
pituitary surgery hyperfunction is usually followed 
by hypofunction, and often removal of the gland is 
incomplete; moreover, vital adjacent structures 
are exposed to damage. 

Radioisotope techniques have been used to destroy 
the gland employing needle implantation cf an ap- 
propriate isotope (Y?, Rn, Au!®). The goal has 
been to deliver an effective radiation dose sufficient 
to arrest the disease without impairing normal 
pituitary function, and without damaging the optic 
nerve. Aul’, a medium gamma emitter, was con- 


Abstracts of Radiological Literature 


May, 1962 


sidered most suitable for such partial pituitary abla- 
tion providing a central necrotizing dose of 100,000 
rads with a rapid fall-off to less than 4,000 rads to 
the optic nerves. 

The results of Au! $ seed implants in 18 acro- 
megalies showed symptomatic relief in all cases with 
some decrease in their signs of acromegaly; and re- 
sults in 6 cases of Cushing's disease showed striking 
remission, Further stucies are planned modifying the 
implant technique toward higher dosage in acromeg- 
alies by a combination of Au? and Y¥°.—Bernard 
Loitman, M.D. 


Baver, Goran C. H., and Scoccianti, Paolo. 
Uptake of Sr? in non-malignant vertebral 
lesions in man. Acta orthop. scandinav., 1961, 

37, 135-145. (From: The Research Labora- 


eun 


tories at the Orthopaedic Clinic Malmo, Uni- 
versity of Lund, Sweden, and the Ortho- 
paedic Clinic of University of Florence, 
Italy.) 


After the intravenous injection of bone-seeking 
tracers, high concentrations will be found in areas 
where bone formation 5 active. By this method it is 
possible to locate areas of active bone metabolism 
during normal growth or pathologically in fracture, 
tumor or infection. 

This article records the results of external count- 
ing over the spine following administration of Sr® to 
normal patients and those with nonmalignant verte- 
bral lesions. They were given carrier-free Sr® in. 
travenously not exceeding 1 ue/kg. body weight. 
The optimum time for external counting was de- 
termined to be day 14. Counts were made over the 
posterior spinous processes from S: to the mid 
thoracic region and graphs constructed. 

Seven individuals had no spinal disease and their 
curves were used as a basis of comparison for evalua- 
ton of spinal activity in patients with vertebral 
lesions. The variation in the uptake in normal pa- 
tients is so shght that a basic activity pattern can be 
constructed; the shape of this pattern is influenced 
by the type of detection apparatus in use. A devia- 
tion of more than double the standard deviation of 
the normal mean was used as a criterion of abnormal 
activity and suggests a pathologic process in the 
spine. However, a large kidney stone caused a rise in 
the counting rate in cone patient and slow bowel 
movements an increase 1n another. 

In 8 out of 10 spinal fractures (duration not stated) 
there was increased activity over the fractured verte- 
brae and adjacent vertebrae. Two fractures gave 
normal curves. 

In 2 out of 3 cases of tuberculous spondylitis there 
was increased activity. 

Activity peaks were also recorded after removal 
of a herniated disc in “non-specific discitis," spon- 
dvlolysis and in one out of 2 cases of spondylarthrosis 
deformans.—Martha Mettram, M.D. 
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calculated mediocrity 


Our customers know and rely on the fact that 
Kodak medical x-ray films are top quality—de- 


pendable day after day. 
We don’t believe in risky short cuts. 


Our carefully calculated plans and efforts are 


directed toward BETTER radiography... 


Order from your 
Kodak x-ray dealer 





X-ray Sales Division 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 
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Report on ISOTOPE PROGRESS 


NEW CATALOG! 
Complete listing and 
prices of all ORNL 
oe products. Send 
for your copy now. 


OF: 4 


28 calutrons Can stable isotopes RID GE 


i NATIONA ORAT 
create 250 stable isotopes help you? esas EARORATORY 


28 calutrons are separating the Investigate the use of stable iso- UNION CARBIDE 
250 stable isotopes now available topes in your research and de- CORPORATION 
from ORNL., You will find them velopment programs. They could T il F 
useful for determining nuclear be of considerable help to you. Bie Ca ike 
properties, calculating accurate For information, write Isotopes fe CO TES 
mass values of all elements and Division, Oak Ridge National 

also as tracers in research and Laboratory, P. O, Box X, Oak 

process control. Ridge, Tennessee. 


operated by 





ways better at 
watching over you... 


Picker Gardray 
Radiation Badges 








no loading or unloading 
Wear badge as received, return if intact, 


wide intensity range 


as low as 1 millirem for x-rays and as high 
as 1000 rem for gamma radiation "M 
prompt reporting You can start enjoying this 
protection any time. Right 


wide energy range 
gy g now, if you wish, by calling 


Dependable. Easy-to-read, too. 


separately, compact, lightweight any local Picker office (see 
See size above: less than 1 or. your ‘phone book) or write 

to Picker Gardray Service, 

Separate control badge warns of attractive, unobtrusive Box 117, Burlington, Mass. 


accidental fogging. Clips on firmly, won't catch clothing. 


double-sure identification durable ker 
' x-ray 


1 code printed on wrapper Secure snap-locks, won't come undone, 
2 x-rayed on film won't break. 


2 Reports x, beta, and gamma radiation 7 
3 “control” safeguard g 
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“STANDEX” TUBE HANGER 


* Accommodates any type or make of diagnostic X-Ray tube 


* Fully counterbalanced for any combination of 
tubes and cones or collimators. 























Here's Standard's answer to the demand 
for a light weight, counterbalanced, 
modern ceiling mounted tube support 
that can be easily mounted to 

replace present equipment 

(tube hanger or tube stand) 

without expensive alteration and with 
a minimum of expense! 


Shockproof cable supports 
permit movement in any 
direction without interference to 
patient or other equipment. 


One of the easiest to operate 
and maneuver of any tubestand 
on the market today! 
Engineered for simple, easy tube And the cost is surprisingly low! 
rotation, angulation and positioning. 


Controls for electrical locks governing 
all movements are located at base of 
tube, within easy reach of all operators. 





Contact the Standard X-Kay Co. 
Dealer in your territary or write 
for complete details to: 
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X-RAY COMPANY 


1932 N. BURLING STREET, CHICAGO 14, ILLINOIS 
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jn of the nugae of the stomach is extremely good 
all is covered so that no portion is left uncoated. 


BARNES-HIND 
BARIUM PRODUCTS CO. 
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BAROTRAST passes from the stomach to the duodenum 
ww through the pyloric sphincter. The duodenal cap 


895 Kifer Road 
Sunnyvale, California 
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PHOTO COURTESY GF THE AMERICAN MUSEUM OF NATURAL HISTORY 


one 

Jf 
nature's 
wonders 





s... iS the miracle of uni- 
formity to be found in the 
honeycombs of the tiny 
bee. A man-made wonder 
of uniformity is GEVAERT 


medical x-ray film — precisely [cC E VA E R T 


quality-controlled to assure 





X-RAY FILM 


Exclusive Distributors: 
LOW X-RAY CORPORATION 
161 Sixth Avenue, New York 13, N.Y, 
* N&TIONWIDE WAREHOUSING » 


the radiologist the ultimate in 


consistently fine performance 


' Offices: 2304 Sawteile Bivd., Los Angeles 64, Cal, * 50i Armour Girele PLE.. Atlanta 9, Ga, e 7307 Ardmore St, Houston 26, Tex, * 6611 N, Líacoln Ave, Chicaga 45, HL 


The Advantages 
SIEMENS of 3 Phase X-ray Generators: 


m shorter exposures 
B improved detail 
W reduced patient dose 


all due to constant potential on X-ray tube 


Single phase generator Three-phase generator 
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Uninterrupted radiation 
= greater speed 
since no time-wasting intervals 
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Film blackening is produced only within Uninterrupted radiation 
higher kV range 


TENERNE 


Anode more fully exploited 

(6 or 12 instead 

2 peaks/revolution) = increased 
mA capacity/unit time 





Much sott radiation is delivered and Little soft radiationisemitted and thedose 
absor th (pointed arrows). 
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Better HVL = greater depth dose, 
reaching film = more penetrating 
radiation reaching film per 

unit time 
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Where greater speed is inconsequential, better detail with smaller 
focus and/or slower screens or greater distance. 


In any case: reduction of patient dose due to better HVL 
Particularly advantageous applications: Angio, Gi, Chest, Children 


SIEMENS NEW YORK INC EMPIRE STATE BLDG., NEW YORK 1 - N. Y. 
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| RADIOGRAPHIC 


C UNIT-STEP RADIOGRAPHY: 


INS 
FOR ROENIGENOLOGIST 


i R: ADIOGR. APHY OF INFANTS AND CHIL. 
DREN by Donald B. Darling, Boston Univ, 
Wih the technical assistance of James M. 
Anthony, Children’s Hospital oj Pittsburgh. 
Pith a Foreword by John Caffey, Columbia Univ. 
Offers complete coverage of this specialized field 
... enabling technicians to properly immobilize 
and D infants and a ore and serm di- 





E he tel cQ Mo oou dir orm 


o Po Or qoem exposure to e Pub. 
Foo. Meee 
July '62, 


ATLAS OF SKELETAL 
DEVELOPMENT OF THE FOOT AND AN. 
KLE: A Standard of Reference by Normand 
L. Hony 3. Ideli Pre, and Carl C Fr nae 
the Poaceae lee eck p ER ai 
joints in assessing progress of a child's foot and 
ankle toward full maturity by means of a single 
radiograph. Pub. Jan. '62, 176 pp. (844 x 11), 
276 il, $9.50 


A MANUAL FOR NUCLEAR MEDICINE by 
E. R. King and T. G. Mitchell, both of U.S. 
Navy. The “authors have made a great contribu- 
Hon to present scientific literature by offering in 
concrete outline form radioisotope techniques as 
well as hasie clinical physics exercises. Pub. June 
'61, 416 pp., 143 il, $13.30 


Simplifica- 
tion of Medical Radiography Through Man- 
ual and Automatic Use of an Exposure Value 
Seale (XVS) System and Standardization by 
Gerhart S. Schwarz, Columbia Univ. The new 
system described here will not only facilitate the 
finding ang oe € of correct Pale ae iting but 
the operator do [Oe more attention to ae 
tion ure and correct anatomic positioning. 


Pub. Oct.’61, 240 pp., 44 il, 88.75 
THE ROENTGENOLOGICAL ASPECT OF 
NONPENETRATING CHEST INJURIES by 





John Riley Williams and Frederick f. Bonte, 
both of Unin, m 1 Lo Sid 'estern M ae 


CHARLES C THOMAS e PUBLISHER 
301-327 East Lawrence Avenue 
Springfield * Illinois 
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NSOLIDATED 
INDICE 


embracing 


The American Journal of Roentgenology 
Radism Therapy 
and Nuclear Medicine 


Volumes 69-78 (1953-1957) 


This index increases the usefulness of your 
back issues of AJR by 100 times A 
THOROUGH JOB: Not only the title of 
each -article has been indexed, but each article 
and volume has been indexed page by page in 
the same manner that textbooks are indexed 

. . facilitating ease and accessibility of the 
given articles in the various volumes which 
this index includes. 


Includes: Editorials, obituaries, correspond- 
ence, book reviews:and abstracts carefully in- 
ilexed as to subjectsand authors. About 28,000 


SEPARATE LISTINGS! 


if you have any occasion to refer to “The 
American Journal of Roentgenology, Radium 


duis de dnd Nuclear Medicine,” ein save 


V ME I (1963-1937) Out of Print 
Volume IT (1988-1942) $10.00 
Volume TL (1943-1947) $22.50 
Volume IV (1948-1952) $23.50 
Volume V (1953-1957) $25.00 


(Purchasers outside U.S.A, shouid send cash 
with order. Delivers, postpaid, guaranteed.) 


CHARLES C THOMAS * PUBLISHER 
301-327 East Lawrence Avenue * Springfield, Illinois 





























PLASTIC, DISPOSABLE, SANITARY ENEMA TIPS 
INCREASED PRODUCTION 


has lowered our costs 
NEW PRICE LIST 


Per Box 10's 100's 15x100  30x100 
$1.00 $6.00 $5.50 $5.00 
Per Box Per Box 


In these days of a keen awareness of the hazards 
of cross-infection — "disposability" has become 

of paramount importance. CLY-TIPS are used once 
and discarded. They save valuable time formerly 


REGULAR 


required for cleaning and sterilizing. UL 
SIZ 


The new reduced prices on CLY-TIPS now make the 
cost factor negligible in providing protection so 


desirous in this area of patient care. 


Anatomically correct head functions to assure 
retention and prevent leakage or premature release 


of enema solution. 


MEDIUM SIZE 


AVAILABLE IN 2 SIZES 
MULTIPLY-PERFORATED TO ASSURE UNINTERRUPTED FLOW 





£ individually packaged 


270 LAFAYETTE ST., ! NEW YORK 12 in polyethylene bags. 
In Canada: J. R. Gilbert, Ltd., Toronto 9 
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To Help You Solve Office, Clinic and Hospital Problems! 


THE AMERICAN JOURNAL 
OF THE MEDICAL SCIENCES 


“The Yellow Journal" 


You Benefit 4 Ways From Every Monthly Issue 


1. Sound advice you can depend on to help you solve 
frequently met problems in diagnosis and treatment. 


2. Fully checked out field and laboratory findings on new 
and accepted uses of drugs in current practice. 


3. Up to date progress reports on clinical advances in 
each of 17 medical and surgical specialties. 


4. Detailed case histories which otherwise might be ob. 
tainable only in postgraduate clinics. 


SPECIAL OFFER TO NEW SUBSCRIBERS 


9 months $6 
for only 

Now you can test-read "The Yellow Journal" and save $1.50 over 
the regular rate of $10.00 per year. If you are not now a subscriber to 
The American Journal of the Medical Seiences, send only $6.00 and 
receive the next nine issues, including the important May issue in 
which Radiology is featured in the "Progress of Medical Science" 
section, 








LEA & FEBIGER Philadelphia 6, Pa. 


Please enter my subscription to the American Journal of the Medical Sciences as indicated below: 


years $27.00 
years 40,00 


[] Enclosed is $6.00 in full pay- U.S. and Possessions: [] ! year $10.00 Pl 3 
5 


ment of a 9-month trial sub- [] 2 years 18.00 fa 
scription to The American Cuba: [] 3 year 14.00 


Journal of the Medical Sci- All Other Countries: [] 1 year 12.00 
ences, J am a new subscriber. [] Check enclosed. ] 60, lj 90 days. 
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j : T OF “X-RAY DRY SKIN" 
balanced water-in-oil emulsion " NUN 
rehydrates ptas; POLYSORB' HYDRATE 


and restores normal skin lipids 
f Use of Polysorb Hydrate can offset many of 


the minor and superficial effects of exposure 
of the human skin to irradiation. Applied 
immediately after exposure and followed by 
instructions for liberal and frequent applica- 
tion, Polysorb Hydrate helps rehydrate the 
keratin layer and entire stratum corneum... 
normalize water exchange . . . restore skin 
lipids . . . minimize skin irritation, redness, 
and roughness. . . prevent or lessen incidence 
of scaling subsequent to high dosage levels or 
repeated therapy. 

Polysorb Hydrate is bland, soothing, non- 
sensitizing, nonirritating. It contains nothing 
to induce sensitivity or allergic reactions. 
POLYSORB HYDRATE Hydro Dispersant Emollient con- 


sisting of sorbitan sesquioleate in special wax and pet- 
rolatum base. Supplied in 50 gm. tubes and 425 gm. Jars. 


E. FoUGERA & COMPANY, INC. 
Hicksville, Long Island, New York 
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Fits any 2"x2" 


J | Viewer or Projector M 
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YOU HAVE ONLY ONE PAIR 
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TYPICAL SERIES 


2.64 Roentgen Cardiology of Adults ........ (Part 13 47 Slides 
2.68 Roentgen Cardiology of Adults ........ (Part 2) 51 Slides 
by W. T. Meszaros, M.D., I. F. Hummon, M.D., Cook County 
Hosp., Chicago 

3-64 Intestinal Obstruction in the Newborn ........55 Slides 
by John W. Hope, ALP. and Assocs., The Children's Hosp. of 
Philadelphia 

4 Meelogranhw Sarzpotutezvxe tesa c Che OV tse P20 Oars 
from the Radiological Service of Neurological Inst. of N.Y., 
Columbia Presbyterian Medical Center 

Some Fundamentals in Chest Roentgen Interpreta- 

tution ..... ad hahaa SLO SATA RE Pa ante aletbsu soe Sues 
by Benjamin Felson, M.D., Dept, of Eadiologv, Univ. of Cin 
cinnati, College of Medicine 

Price per Series ...ccceeassave asque PORA V pK Ad di CP A IRR RN E $16.59 


ORDER DIRECT 
OR WRITE for complete description of above series, 
and catalog of others that are available. 


Insist upon leaded leather gloves 


THEY CANNOT CRACK 


Order from your dealer, or: 


LIBERTY PROTECTIVE LEATHERS, Inc. 
17-29 Burr Street 
Gloversville, New York 


MEDICAL FILM SLIDE DIVISION 


MICRO X-RAY RECORDER, INC. 
3755 W. Lowrence M Chicago 25, Hinois 
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Bibliotheca Radiologica 


Supplementa ad “Radiologia Clinica". Redactor: G. Candardjis, Lausanne 


Fasc. 1: Das Drehgleiten. Ein Teilproblem der Bandscheibendegeneration. Hóntgenologie, 
Klinik und chiropraktische Aspekte. Von K. Reinhardt, Hemburg.—Ueberblick über 
die Fortschritte auf dem Gebiet der róntgenologischen Abdominaldiagnostik. Von 
J. Hintze, Koblenz. 

208 p., 67 fig., 1959. US $6.95 


Fasc. 2: Gastroenterologische Réntgenprobleme: Gallenblase—-Gallenwege——Colon, Kol. 





Heb. von E. Hafter, Zürich; M. Ramseyer, Lausanne; J. F'ellauer, Zürich. 


In Preparation: 

Fasc. 4: Dosimetrische Untersuchungen zur Telekobalt-Therapie mit einem Hecto- 
curie-Gerat. Von H. Lüthy, Basel. 
Ca. 100 p., 90 fig., 10 tab., 1962, ca. US $4.35 


Please ask for prospectuses 





Radiologia Clinica 


International Radiological Review Internationale Radiologische 
Rundschau-—Hevue Internationale de Radiologie Rivista Radiologica Internazionale 


Redactor 19391960: M. Lidin 


Redactores: G. Candardjis, Lausanne; A. Zuppinger, Bern 


Radiologia Clinica is issued bimonthly at 61.50 Swiss Francs / US $15.50, postage included, per 


volume of six parts. One volume is published annually. 


ORDER FORM 
S. Karger AG, Arnold-Bocklin-Strasse 25, Basel, Switzerland 
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Please place your order with: 


Albert J. Phiebig, P.O. Box 352, White Plains, N.Y. 





94 YEARS ^ — pene pes buyers of 
USED X-RAY FILM 


e We purchase all makes and sizes from any point in the 
nation, and pay the freight cost. 


e We remit in advance if desired, or promptly after receipt 
and tally of the value. 


e Write for prices today. We will send shipping labels, and 
direct your film to our nearest plant. 


DONALD McELROY, INC. 


53 W. Jackson Blvd., Chicago 4, lll. 


THE WALKER "BE" BA 


HANDLE (BARIUM ENEMA) 
—————— Tbe only one piece, inexpensive, 
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2000cc : E . 
| vw" — completely disposable Barium 
1590cc | = 
2000cc BA | Enema Bag in the market. 
WITH GRADUATIONS | 


| 








| 
| 
| 


| e. e nothing to assemble « Self sealing 


zipper enables technician 1o keep 


e 
| , * * 
| Completely disposable e inexpensive 
12" TUBING 


barium uniformly mixed by kneeding 


y 


the bag + Bag is not open to 


pg" air contamination. 


WALKER INDUSTRIES 
2 Golden Hind Passage 
Corte Madera, California 


Also available is the Walker "TAT" 72" long tubing with enema tip, completely disposable and inexpensive. 
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We try to present an accurate index. Occasionally this may not 
be possible because of a last minute change or an emission. 


“Outstanding Contribution” in Cholangiography 


Rapid Optimal Opacification: 
Within 15 minutes, Cholografin 
outlines hepatic and common 
ducts even after cholecystec- 
tomy, reveals biliary ducts in 
about 25 minutes, and com- 
pletely opacifies the gallbladder 
within 215 hours. 


High Diagnostic Accuracy: 
Accuracy in diagnosing bile 
duct disease in postcholecystec- 
tomized patients is reported to 
be 86925. In another series, 
Cholografin permitted diagnos- 
tic interpretation in almost 70% 
of patients with chronic chole- 
cystitis. 


“With Little Risk"* No hepatic 
or renal toxicity, no delayed re- 
actions have been observed." 
Cholografin “is the method of 
choice" for gallbladder visuali- 
zation in infants. 


Chologratin 


Sodium | Methylglucamine 








Duogr af in Squibb Diatrizoate and Iodipamide Methylglucamines for rapid 


visualization of biliary and renal tracts in routine examinations or differential diagnosis 


Supply: Cholografin Methylglucamine Squibb Iodipamide Methylglucamine Injection U.S.P. is sup- 
plied in 20 cc. sizes, with sufficient excess for sensitivity testing. 


Cholografin Sodium Squibb Iodipamide Sodium Injection N.F. is supplied in cartons containing 
two 20 cc. ampuls with sufficient excess for sensitivity testing. 


Duografin is supplied in bottles of 50 cc. 


For full information, see your Squibb Product Reference or Product Brief. 


Rejerences: (1) Cohn, E. M.: Am. J. Gastroenterol. 35:115 (Feb.) 
1961. (2) Jones, M. D.; Sakai, H.; and Rogerson, A. G.: J. Pediat. 
53:172 (Aug.) 1958. (3) Machella, T. E.: Gastroenterology 34:1050 
(June) 1958. (4) Orloff, T. L.: Am. J. Roentgenol. 80:618. (Oct) 
1958. (5) Johnson, G., Jr.; Pearce, C.; and Glenn, F.: Ann. Surg. 
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In gauging the excellence of a film-badge service 
consider the role of the film-badge itself 


In measuring the exposure of personnel to ionizing radiation, no other method available 
today is as effective and economical as Nuclear-Chicago's new film-badge service. 
Recently redesigned, the film holder itself incorporates several benefits over other 
radiation dosimeters. | ] Two sets of cadmium and copper filters, circular in front and 
rectangular at the rear, readily identify the type and direction of exposure. Nuclear- 





Chicago film-badges employ a new, ultra-sensitive film which measures X-ray and gamma 
dosage as low as one millirem and beta dosage as low as ten millirem. Such accuracy 
now lets you take full advantage of the banking concept—you can set aside for future use 
the difference between your accurately recorded dosage and the 1.25 rem /quarter limit. 
Accuracy is +10% over the range 0.25 rem to 100 rem, and good accuracy is maintained 
over the full reporting range of 1.0 mrem to 1000 rem. Neutron reporting is an optional 
service.[ | While the film-badge itself is the core of an effective radiation health program, 
it is just part of the picture. To learn more about the cluster of values that gauge the 


excellence of a film-badge service, write for our new brochure, "Radiation Monitoring." 





nuclear-chicago | film badge division 
CORPORA TION 


307 East Howard Avenue Des Plaines, Illinois 
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B First and only portable survey meter with dynamic capacitor constructi 


VICTOREEN MODEL 44¢ 


helps you comply with tighter AEC 
standards on radiation exposure 





hey 


0-3 mr/hr 


O 
6.5 kev. 5Okev. lOO kev. 


TOLERANCE AE, m > SENSITIVE DOWN TO 
0-25 mr/hr : EP cg om = 6.5 KEV 


LARGE-SCALE NO DRIFT ida Ld ow o does 
not neglect all low energy 
READABILITY PROBLEMS components. Stable, sensi- 
Large scale graduated Drift area is negli- tive to alpha, beta, gamma. 
from 0 to 3 mr/hr full scale gible. Ordinary in- Measures accurately from 
shows acceptable new struments can drift 1.3 Mev to a low 6.5 kev. 
dosage (2 mr/hr) as 2/3 of as much as the new Most instruments are lim- 
full scale for at-a-glance acceptable toler- ited to about 50 or even 
reading. ance. 80 kev. 


WORLD'S FIRST NUCLEAR COMPANY 


THE VICTOREEN INSTRUMENT COMPANY 5806 HOUGH AVENUE + CLEVELAND 3, OHIO 
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NEW...FROM PROFEXRAY 


HIGHER CAPACITY 
and 


FASTER TIMING 


than any control ever 
before available with such 


SIMPLICITY 
OF OPERATION 








The Jupiter-950 permits versatility never be- 
fore available combined with simplicity of 
operation suited to easy use by technicians. 


FEATURE 
These are actual, usable ratings of the gener- 
ator (including x-ray tubes): 


900 MA at 90 KV......... |/30 second 
900 MA at 70 ARV ss46<000%. 1/5 second 
600 MA. at 130 KV......ss 1/30 second 
600 MA. at. JO KWV.ooskce rex xa |] second 
300 MA at 150 EW.coexesswxka ] second 
FEATURE 


Perfect, uniformly consistent angiographic 
studies are guaranteed by the high capacity 
plus a super-precision timer with a re-cycling 
rate up to 12 times per second. 


ITER-950 


FEATURE 

The 1/360 second timer, combined with the 
900 MA capacity, has obvious advantages in 
infant radiography. 


FEATURE 
Super-boost changeover (3/10 second) from 
fluoroscopy to 600 MA spot film. 


FEATURE 

A Profexray-designed Automatic Electronic 
Tube Load Computer continuously calculates 
in percentages the maximum permissible tube 
loads for each control setting. It indicates the 
result on an easy-to-read meter, and actually 
prevents tube overload. 


FEATURE 
Special low KV calibration provides for the 
new, improved mammography technic. 


FEATURE 

Even with all this versatility, the Jupiter-950 
also features built-in simplicity of operation. 
Controls are grouped according to procedure, 
focusing a technician's attention to only that 
portion of the panel pertinent to the pro- 
cedure at hand. Individual lighting of the 
various control groupings and even size of 
the knobs further contribute to this remark- 
able ease of operation. 


PROFEXRAY, Incorporated 


1401 North First Avenue 


Maywood, Illinois 
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“Outstanding Contribution"*' in Cholangiography 


Rapid Optimal Opacification: 
Within 15 minutes, Cholografin 
outlines hepatic and common 
ducts even after cholecystec- 
tomy, reveals biliary ducts in 
about 25 minutes, and com- 
pletely opacifies the gallbladder 
within 2% hours." 


High Diagnostic Accuracy: 
Accuracy in diagnosing bile 
duct disease in postcholecystec- 
tomized patients is reported to 
be 8656. In another series; 
Cholografin permitted diagnos- 
tic interpretation in almost 70% 
of patients with chronic chole- 
cystitis. 


“With Little Risk” No hepatic 
or renal toxicity, no delayed re- 
actions have been observed." 
Cholografin *is the method of 
choice" for gallbladder visuali- 
zation in infants. 


Chologratin 


Sodium / Methylglucamine 








Duogr af EMU Squibb Diatrizoate and Iodipamide Methylglucamines for rapid 


visualization of biliary and renal tracts in routine examinations or differential diagnosis 


Supply: Cholografin Methylglucamine Squibb lodipamide Methylglucamine Injection U.S.P. is sup- 
plied in 20 cc. sizes, with sufficient excess for sensitivity testing. 

Cholografin Sodium Squibb Iodipamide Sodium Injection N.F. is supplied in cartons containing 
two 20 cc. ampuls with sufficient excess for sensitivity testing. 

Duografin is supplied in bottles of 50 cc. 


For full information, see your Squibb Product Reference or Product Brief, 
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DIAGNOSTIC PROOF OF 
ALUE OF THE FAT M 
IN CHOLECYSTOGRAPHY 


As early as 8 minutes after ingestion of NEO-CHOLEX, 
delineation of the ducts (cystic, common and at times, 
hepatic) may be successfully accomplished. 






= 


NEO-CHOLEX in cholecystography...the — BELTS 7 Y3 T LLL 
modern, rapidly acting, palatable, concentrated fat ie NC pharmaceutat 
meal. Always ready at hand for convenient, imme- ee 

diate administration. 


in routine 





'There have been occasional expressions of doubt as to the need for the fat mea 
cholecystography. It is to be remembered, however, that today's diagnostic requirements 
ell as adequate disclosure of gall- 





call for detection of abnormalities of the biliary tree, as w 
bladder anomalies, small stones, polyps, etc. The roentgenogram above, exhibiting four 


s to the potential efficacy of the fat meal. 





stones in the common Cuct, testifi 


BELL-CRAIG, INC. 270 LAFAYETTE ST., NEW YORK 12 


in Canada: J. R. GILBERT, LTO., Toronto 9 


ways PICKER NUCLEAR can help you... 


ae gree TS a. quM to nt 





detection 


renal function 
for separate counting 


hepatic function 
P j of radioactivity 


cardiac output : 
from paired organs 


circulation time : 
or two points 


cerebral blood flow i 
| in a flow system 


cardiac shunt 


Picker Nuclear can help you study hypertension of renal origin, or 
acute obstruction or nephrosis of one or both kidneys by means of a dual 
detection system. The tests require no catheterization: provide information 
about each kidney independently. Reliability is enhanced because the de- 
tectors can be placed and held in position with great accuracy, and because 
their shielding minimizes cross interference. 


The twin mast mobile carriage mounts the detectors so 
flexibly that they may be aimed independently at a lying or 
sitting patient at any angle, from above or below, separated 
by several feet, or snugged side by side. Such wide-ranging 
movements make for rapid easy placement of probes for 
testing widely separated points in a flow system: e.g. circu- 
lation time, cardiac output, and similar investigations. 


Mo BUR 


“he TWINPROBER dual detection 

system is one of the comprehensive Picker line 
of transistorized nuclear instrumentation and 
supplies: all marketed and serviced through a 
national network of company offices staffed by 
trained Picker people. (Picker alone in the 
nuclear field offers this caliber of local service). 


For details call your district office (see "phone 
book) or write Picker X-Ray Corporation, 
25 South Broadway, White Plains, New York. 





The TWINPROBER in use for renal function study. It 
employs two detectors, a dual ratemeter, a dual re- 
corder, and (optionally) two pulse height analyzers, all 
transistorized and "packaged" in a sturdy mobile support. 


IMPERIAL II 





COMPLETE-COMMAND PERFORMANCE 


for the radiologist who demands the ultimate 
from his equipment as well as from himself 


In radiology, as in every professional field, the man who makes 
heavy demands on himself is the man most likely to make a note- 
worthy contribution to his field. 

It is for this man, this radiologist, that the Imperial II was de- 
signed. With this superb diagnostic unit, General Electric offers the 
most demanding radiologist complete command. Every facility, every 
procedure, centers — concentrically, geometrically — around the 
radiologist. Balance, counterbalance, power, control . . . the Imperial 
responds faithfully, swiftly, effortlessly, to the fingertip touch. 

There are facts to support these claims. Some of them will be 
covered on the following pages; other details are easy to obtain. 
But you will want to experience, first-hand, the feel of an Imperial II 
in action. Your General Electric x-ray representative can make 
arrangements for you to see and try a unit in your area, Or you can 
secure complete descriptive literature from X-Ray Department, 
General Electric Company, Milwaukee 1, Wisconsin. Dept. A-61. 








THE RADIOLOGIST IS IN COMPLETE COMMAND 

. . . even during difficult procedures. An Imperial Il diagnostic 
x-ray installation is oriented to the radiologist. This stop-motion 
color photo provides a graphic example: with ring-mounted pivoting, 
screen-to-eye relationship remains practically constant and centered 
... Spot-film device neither advances nor recedes as table is tilted. 


LONGITUDINAL TABLE MOVEMENT 

. puts extra facility at your fingertips. Table-top 
movement — up to 30" at either end — gives you the 
extension you need in angiographic and other proce- 
dures . . . even such conveniences as placing the 
patient and the spot film device at precisely the right 


level for you in vertical fluoroscopy. 


GENERAL ELECTRIC 


IMPERIAL I 





TOE-TOUCH CONTROL 

. . . permits you to move patient and table laterally — 
without hands, without effort — without disturbing the 
position of the screen. Superbly balanced lateral shift 
is the reason for this handling ease . . . another almost- 
automatic way Imperial responds to your every touch. 





SLIDE-BACK PARKING 

. Of the spot-film unit means, of course, total 
unobstructed access to the table for both patient and 
technician. Yet it’s immediately at hand when wanted, 
with every control feature ingeniously arranged for the 
radiologist’s convenience; table tilt, locks, shutters, 
sequencing, phototiming density, fluorotimer. 





... plus 
extends its 


No need to extend vourself or 
with the Imperial H. General 
clusive power-driven glide-top extends 30 


your patient 
Electric's ex- 


inches bevond each end of the table. Travel 
is smooth and swift at approximately one 
inch per second. Makes possible many im- 
proved methods of handling patients without 
tugging or pushing. 

The glide-top adds another convenience to 
myelography. In combination with the table's 
unique pivot point it lets vou glide the patient 
into your center of activitv — even In exami- 


olf not the re 
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the glide-top that 





diologist 


nations of the cervical spine, Angiographic 
procedures, cerebral examinations, all routine 
radiography and fluoroscopy, even patient 
transfers, are easier and more comfortable with. 
the Imperial H glide-top. 

For more detailed how 
power-driven glide-top speeds your work, con- 
tact your General Electric x-ray representative 


information on 


or write directly to X-Ray Department, 
General Electric Company, Milwaukee. ], 


Wisconsin, When writing, please ask specifi- 
cally for Pub. A-61. 


Important Product 


GENERAL @@ ELECTRIC 
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The wider latitude of Ansco High-Speed X-ray Film can make 
up for variations in technique. And used in conjunction with 


Anseo Screens and processed in Ansco chemicals all Ansco X-ray 5h 
films bring you the finest possible radiographs. There is no 
pierces HEIDE X-RAY FILM 


room for "second best" in your work. 
SCREENS 
Makers of world famous High-Speed X-ray Film 
CHEMICALS 





ANSCO —America's first manufacturer of photographic materials . . . since 1842 


IN ORAL CHOLECYSTOGRAPHY 


DISTINCTLY BETTER 
VISUALIZATION 
DUE TO 
HIGH / RAPID 
ABSORPTION 


The degree of visualization you may expect from an oral diagnostic 
agent is directly related to its absorption index, and to its selective 
elimination in the bile by the liver. 

An ingested dose of ORABILEX is maximally and rapidly absorbed 
from the small intestine. Peak blood levels are attained in 1 to 2 hours. 
as shown by radioisotope studies.? Thus, OnaniLEx delivers more 
opacifying iodine to the gallbladder and ducts for distinctly better 
visualization with minimal intestinal residue. 3-8 

ORABILEX provides a more certain diagnosis with less toxicity and 
fewer side effects. 

l. Lasser, E. C., et al: J. Nuclear Med. 2: 79 (April) 1960. 2. Sachs, M.: Personal communication. 
Edessa p gu PEL ETE Ua Mee a et Bs fig PT 
Wisconsin Med. J., 59: 249 (April) 1960. 6. Reeves, R. J.: Am. J. Roentgenol., Rad. Ther. and 


Nuclear Med., 83: 843 (May) 1960. 7. Farrell, T. E., and Weldon, W. V.: Southern Med. J., 54: 54 
(Jan.) 1961. 8. Tatelman, M., and Steel, W. B.: J. Michigan State Med. Soc., 60: 357 (March ) 1961. 


COD) RAN) 83] L5] BRN 


THE CONTRAST MEDIUM OF CHOICE bunamiody] sodium 


> 
T. M. A DEVELOPMENT OF GUERBET LABORATORI“ 





DUE TO HIGH/RAPID ABSORPTION 


Fewer repeats... because the reliability of Ona- 
BILEX as a diagnostic medium is such that non-visu- 
alizaton usually indicates the presence of hepatic 
or bil:ary disease (unless disorders of the small in- 
testine interfere with absorption). Fewer repeats 
mean greater economy. 


DUE TO HIGH/RAPID ABSORPTION 
No need for double-triple dosage... because a sin- 
gle 4.5 Gm. (6 capsule) dose of ORABILEX provides 
more opacifying material for distinctly better visu- 
alization. Should non-visualization occur and the 
physician wish to secure his findings, one addition- 
al 4.5 Gm. dose may be given for re-examination 
the following day. 


DUE TO HIGH/RAPID ABSORPTION 








= FOUGERA = 
A HOUSE SERVING THE RADIOLOGIST 


LIPIODOLS vise Kadi ecads multi-purpose diagnostic 
EIHIODOL?*. sariei low viscosity contrast medium 
VISCIODOL?®. . .contrast medium for bronchography 
ORABILEX'"...... oral cholecystographic medium 


COLO-BAR'" ... .ready-to-eat gallbladder evacuant 


E. Fougera & Company, Inc. Hicksville, Long Island, N. Y. 


In Canada: Bell-Craig Pharmaceuticals, Toronto 2B, Ontario 





There’s A Size Pakorol To Fit 


Your Needs, Space an 


Pakorol—Answer 
to Quality Results, Fast 


Minneapolis, Minn.— Hospitals, 
clinics and even the smallest X-rav 
offices can now enjoy the benefits 
of automatic X-ray film processing. 
The larger Pakorol-X and the 
small Pakorol-XM each offer a 
fast, complete, automatic roller- 
type processing system at a lowcost, 


Fast, high quality 
processing and drying 

The PAKOROL-X will process 
120, 14" x 17" radiographs per hour 
—the PAKOROL-XM processes 65 
14" x 17" radiographs per hour—all 
with uniform quality. 


Space Limitations 
No Problem 


The Pakorol-XM (miniature) 1s so 
small, neat and economical, multiple 


installations have often proven to be 
the answer to efficiency, speed and 
cost cutting. 


Ultimate in Functional 
Construction 


Some of the many reasons the 
Pakorol-X and XM drew crowds at 
recent conventions are: Full worm 
and gear driven racks, no chains; 
quiet roller type operation; 614 min- 
utes processing time (Pakorol-X) 7 
minutes (Pakorol-XM) Right and 
Left hand models; large capacity; 
processes all brands of medical 
screen film in sizes 4" x 4” through 
17" x 36" and roll film in widths of 
17” or less; No. 4 satin stainless 
steel finish. 


Parts, Service, Training 


PAKOROL EQUIPMENT is backed 
by established Pako Paris and Service 
programs. User training courses are 





. Budget 


offered regularly at the Pako factory. 
Let the Pako Planning Service show 
how the Pakorol-X and the Pakorol- 
XM will fit your X-ray Department. 
A suggested layout, tailored to your 
requirements and space will be pre- 
pared upon request, at no obligation. 


pL————-——------- 





; Clip and Mail Today | 
i Please send complete data on— | 
| T] PAKOROL-X — [] PAKOROL-XM | 
| NAME oa l 
| HOSPITAL or CLINIC mem | 
| ADDRESS | 
[CITY o een SIAIE. . S s | 
| | 

| 

| 

| 


| 

| 

| PAKO CORPORATION | 
6300 Olson Memorial Highway 

| Minneapolis 40, Minnesota, U.S.A. | 

L 


PAKO FOR PROGRESS | 
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LAVEMA 


COMPOUND 


ENEMA SOLUTION 


Cathartic and fecal softener 


for a clean colon... unchanged mucous membrane 


The new Lavema Compound Disposable Enema Kit makes costly, time-consuming preparation 
and “clean-up” unnecessary. The accordion-fold plastic squeeze bottle, 15-inch tube and prelubri- 
cated rectal tip simplify administration by the attendant or by the patient himself. Each Lavema 


enema unit contains 20 mg. of Lavema (cathartic) and 135 mg. of Superinone® (wetting agent 
and fecal softener). 





Lavema Compound Solution evacuates the descending colon and rectum completely by stimulating 
the bowel and softening hard feces. Gas and fecal matter are then eliminated by peristalsis and 
increased haustration. In a clinical study* of 1304 patients, excellent or good results were obtained 
in 94 per cent—with less discomfort than was caused by soapsuds enemas and with better cleansing 
than could be obtained with a disposable enema of phosphate salts. 


Indications: Cleansing prior to proctosigmoidoscopy or operations on the lower bowel... 
fecal impaction...removal of barium...failure to evacuate after operation. 


Contraindications and side effects: The usual contraindications to the use of enemas should be 
observed. Reactions have been infrequent (about 5 per cent of patients) and usually mild, In an 


occasional patient, cramps, a continued urge to evacuate, sweating, weakness, nausea, pallor or 
dizziness may occur. 


Composition: Each 180 ml. of solution in one Before prescribing be sure to consult Winthrop’s 
——9 4 i | literature for additional information about dos- 
enema kit contains 20 mg. of Lavema (brand of age, possible side effects and contraindications. 
oxyphenisatin), 185 mg. of Superinone (brand of 
tyloxapol) and propylene glycol 5 per cent in . 
water. Available on prescription only, LABORATORIES 

uc Ep n New York 18, N. Y. 

*Department of Medical Research, Winthrop Laboratories 
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MEASUREMENT OF AND 
WITH RADIOCHROMIUM 


CORPORATION 








MEASUREMENT OF 
RED CELL MASS 
WITH RADIOCHROMIUM 


When viable red cells are incubated in a test 
tube with Cr-51 labelled sodium chromate of 
high specific activity in a Strumia solution 
(disodium citrate monohydrate 2.55 grams, 
citric acid 0.80 grams, dextrose 1.20 grams 
in 100 ml. of solution) a high percentage of 
the cells bind the Cr-51. At room temperature 
90% of the radiochromium can be bound in 
30 minutes. The unbound chromate is re- 
duced to trivalent chromium by ascorbic 
acid, which does not bind to red cells but is 
loosely bound to the plasma proteins. 


A measured sample of the labelled red cells 
is reinjected into the patient and another ali- 
quot is used for a standard. In the latter the 
plasma is removed and the cells are washed 
with isotonic saline to remove unbound chro- 
mium and a dilution is prepared for counting. 
At 20 and 30 minutes blood samples are 
drawn and the cells from a measured volume 
of blood separated and washed with saline. 
The activities in the standard and samples 
are measured in the well scintillation detector. 


TYPICAL PROCEDURE 


1. Draw 20 ml. of the patient's blood and 
discharge carefully into a sterile siliconed 
bottle containing 10 ml. of Strumia solu- 
tion, mix and add 25 microcuries of 
sodium radiochromate. 


Nuclear-Chicago offers a wide variety of scalers, 
gamma-ray spectrometers, and well scintillation 
detectors for measurement of gamma-radiation in 
red cell mass and red cell survival studies. The 
DS-303 Weill Detector with the 132B Clinical 
Spectrometer is the most versatile and efficient 
system. It offers the clinician a large three-inch 
diameter crystal with a well that accommodates 
sample volumes up to 20 ml. The 132B combines 
a scaler, pulse height analyzer, and computing 
circuit in one compact chassis. 


The DS-202 Well Scintillation Detector with the 
181B Decade Scaler is a low cost versatile system 
for in-vitro diagnostic studies. Samples in stand- 
ard 13 mm diameter test tubes can be counted in 
the well of the two-inch diameter crystal. 


2. Incubate 30 minutes at room tempera- 
ture. Add by sterile syringe 100 mg. 
ascorbic acid in 1 ml. of solution (sterile 
and suitable for parenteral administra- 
tion), mix and allow to incubate 5 min- 
utes. 


3. Mix blood well in bottle and withdraw 
20 ml. into a sterile syringe. Weigh 
syringe rapidly on triple beam balance 
to nearest 0.01 gram. 


4. Inject labelled blood through needle 
placed in vein with another syringe. Do 
not permit blood from the vein to flow 


back into syringe containing labelled 
blood. 


5. Reweigh empty syringe to nearest 0.01 
gram to determine weight of blood in- 
jected. 


6. Draw 10 ml. blood samples from opposite 
arm at 20 and 30 minutes and discharge 
carefully into blood bottles containing 
anti-coagulant. Determine hematocrits 
on samples of blood. 


7. Preparation of standard: 


a. Mix sample of labelled blood well and 
add approximately 5 ml. to each of two 
weighed centrifuge tubes. 


b. Reweigh tubes to determine amount of 
blood in each sample. 


c. Centrifuge 10 minutes at 2,000 rpm 
and carefully pour off plasma. Do not 
lose red cells. 


d. Add 10 ml. of 0.9% sodium chloride to 
tubes and gently resuspend cells. 


e. Centrifuge 10 minutes at 2,000 rpm 
and carefully pour off supernatant. 


f. Repeat (d) and (e). 


g. Transfer washed cells to 100 ml. volu- 
metric flask with water. The cells will 
lyse during procedure. 


h. Mix well and pipette 3 ml. samples 
into glass tubes and count in well scin- 
tillation detector. 


Preparation of timed samples: 


a. Mix blood samples well and pipette 
5 ml. into centrifuge tube which will fit 
into well scintillation detector. 


5. Carry out procedures (c) and (d) 
above. 


c. Count red cells in well scintillation 
detector. 


Calculations: 


Tctal Counts Administered = 
(Wt. of blood injected) (100) 


tWt. of std. blood) 3 





(std. cpm — bkg.) 


Red blood cell cpm/ml = 
RBC sample cpm — bkg. 


(Hematocrit) (Vol. of blood washed) 


Red Blood Cell Mass = 
Total Counts Administered 
Red Blood Cell cpm/ml. 


ESULTS 


he red cell mass in normal adults has been 
ported as 29.5 to 32.7 ml/kg body weight. 


IEASUREMENT OF 
‘ED CELL SURVIVAL 
VITH RADIOCHROMIUM 


'adiochromate labelled cells may also be 
sed for estimating red cell survival. After 
abelling a sample of the patient’s own cells 
s described above, they are reinfused. A 
lood sample is taken at 24 hours to serve 
s the standard for comparison with subse- 


quent samples taken at twice-weekly intervals 
for about two weeks. 


'The radiochromate label remains on the red 
cells until they are removed from the blood 
for destruction (except for a small amount 
of leaching which averages about 1 percent 
of the label present per day). The chromate 
released on destruction of the cells does not 
relabel other cells. 


TYPICAL PROCEDURE 


1. Draw 10 ml. blood samples twice weekly 
for 2 weeks and discharge carefully into 
blood bottles containing anticoagulant. 


2. Mix blood well and pipette 3 ml. into 
plastic counting tubes. Cap well. 


3. Count all samples in a well scintillation 
detector at end of study. 


4. Plot cpm/sample as ordinate on semilog 
paper against time in days as abscissa. 
Determine half-life of cells. 


HEMOLYTIC 
ANEMIAS 


EON 


DAYS 





PER CENT RBC SURVIVAL 





Typical values— Chromium-51 RBC Survival 
RESULTS 


The Cr-51 disappearance curve appears to 
have three components: a rapid initial drop 
due to removal of nonviable labelled cells, a 
second phase lasting about 20 days and cor- 
responding to the exponential removal of 
cells, a third slower rate. The mean half-time 
of survival of normal cells is 26 days. In 
hemolytic anemias the half-time of survival 
may fall to 5 days. 


REFERENCES 


1. R. C. Reed: N. Eng. J. Med. 250: 1021- 
1027 (1954). 


2. M. M. Strumia, L. Taylor, A. B. Sample, 
L. S. Colwell and A. Dugan: Blood, 10: 
429-440 (1955). 


NUCLEAR-CHICAGO SYSTEMS FOR IN-VIVO NUCLEAR MEDICINE | 








Nuclear-Chicago's extensive line enables the 
clinician to choose a system specifically designed 
to meet his needs and budget. Shown above are 
three complete systems for thyroid uptake meas- 
urements and similar applications. 


Photograph A illustrates a basic system which 
combines the 181B Decade Scaler, DS-101 Scin. 
tillation Detector, and the SA1 Detector Stand. 
A second arm and detector can be added to the 
stand for conversion to kidney function studies 
as in photograph D. 


Nuclear-Chicago’s basic kidney function Sys- 
tem is shown in photograph D. It consists of 
two DS-101 Detectors, two 1620BS Ratemeters. 
two R1000A Chart Recorders, and the SAI 
Stand equipped with a second arm. A more ver- 
satile system is shown in photograph E. Here 
the 1710 Stand is used instead of the SA1. A 
motor in the center column automatically raises 
or lowers the arms to the desired position. This 
system can be expanded as the needs of the lab. 
oratory increase. Àn instrument rack and third 
arm can be added as shown in photograph C. 


Nuclear-Chicago offers the most advanced sys- 
tem commercially available for scanning body 
areas for radioisotope concentrations. The 1705 
Dual Scanner shown in photograph F with the 
DS-301 Scintillation Detector and 132B Scaler/ 


A more versatile single-detector system is shown 
in photograph B. Here the DS-201 two inch 
crystal Detector is mounted on the SA2 Detector 
Stand which provides a shelf for the 132B Scaler/ 
Spectrometer or other clinical scaler. 


Nuclear-Chicago's most versatile in-vivo system 
(C) includes the DS-301 three inch crystal De- 
tector and 132B Scaler /Spectrometer for thyroid 
uptake measurements. Two additional arms and 
probe detectors, two ratemeters, and two re- 
corders are provided for kidney function studies. 





Spectrometer provides both printed and photo- 
graphic records of the distribution of radioiso. 
topes in body organs. The 1705 has been suc- 
cessfully used in brain, kidney, thyroid, and 
liver scanning. 'The system can be used in thy- 
roid uptake measurements by merely changing 
coll: mators. 


Complete descriptions of instruments shown 
here can be obtained by writing for General 
Catalog S. 


nuc/ear-chicago 


had 





332 East Howard Avenue Des Plaines, Illinois 





High opacification... Hytrast is an aqueous suspension contain- 
ing 50% w/v of combined iodine in the form of two new iodine- 
bearing compounds. Optimal contrast with sharper delineation of 

segmental bronchi is achieved, thus contributing substantially to 
a more accurate differential diagnosis. 


Refined and uniform coating . . . The unusual adhesiveness of 
Hytrast tends to promote bronchial outlining rather than filling, 
providing for double contrast visualization. Unlike oil base media, 
Hytrast, by virtue of its aqueous vehicle, is miscible with bronchial 
secretion encouraging a uniform coating of the bronchial mucosa. 


No undue alveolarization... The viscosity of Hytrast is standard- 
ized at a level designed to permit easy flowability with adequate 
filling to the terminal bronchi without alveolar invasion. Alveolar- 
ization is negligible even under the stress of excessive coughing. 
Complete clearing in 2 to 7 days . . . Hytrast is rapidly elimina- 
ated from the lungs by post-bronchographic coughing, postural 
drainage, and absorption. 
Consult product brochure for complete information on adminis- 
tration, side effects, precautions, and contraindications. 
Hytrast is presented in 25 ml. vials containing 20 ml. of a sterile aqueous 


suspension containing 50% w/v of combined iodine as a mixture of 
N(2,3-propyldiol)-3,5-diiodopyridone-4 and 3,5-diiodopyridone-4. 


FOGLE E. Fougera & Company, Inc., Hicksville, New York 


NEW AQUEOUS BRONCHOGRAPHIC MEDIUM HYTRAST 


NBS 35X 
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Hunt Graph-0-Mat develops maximum resolution in all X-Ray films 


When the Hunt Graph-O-Mat chemical system is used in an automatic roller 
processor — PAKOROL, X-OMAT or CARR — your department will consistently 
obtain superior film quality using the brand of your choice. L] To learn more 
about Type 3 Graph-O-Mat Developer for the finest in film quality and Type 4 
Graph-O-Mat Fixer for "bone dry" completely fixed films send for these bul- 
letins: Hunt Graph-O-Mat Bulletin No. 3, Hunt Silver Recovery Story No. 3. 


Measures up to 
80 lines per mm. resolving power. Write for 
details on how to obtain a Resolution Target. 
Philip A. Hunt Company, X-Ray Division, Pali- | 
sades Park, N. J. 


| 
| 
| 
PHILIP A. HUNT COMPANY | 
| 
| 





* 
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TYPE 3 GRAPH-0-MAT' 
DEVELOPER 
REPLENISHE 


5 U.S. GALS. CONCENTRATE 
20 GALLON SIZE 


Palisades Park, New Jersey * Branches in Principal Cities 
PHILIP A. HUNT COMPANY (CANADA) LTD., TORONTO 


TYPE 4 GRAPH-0-MAT” 


FIXER 
5 U.S. GALS. CONCENTRATE 
20 GALLON SIZE 
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ELDORADO 6 isthe 
engineers’ answer t« 
who demand the 
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with the same advanced design 
sourcehead as the recently 


announced Theratron 60 





Our representative in your area will be pleased 
to call on you — please write to 





Sales and service 
representation 


siu bad ay ATOMIC ENERGY OF CANADA LIMITED 


100 countries. 


Commercial Products Division - P.O. Box 93 - Ottawa - Canada 


617 5M 





1906 — the first and 
finest x-ray coil available 





“We are pleased to announce the availability of 


With these words the Kelly-Koett Manufacturing Company introduced the 
first x-ray coil inthe United States in 1906. Now we introduce another new 
Keleket coil — the Novamatic 300. Infinitely simpler, safer and more power- 
ful than its earliest ancestor, the 300 does, nevertheless, offer the modern 
x-ray facility the same ruggedness and dependability that Keleket products 
have stood for since the heyday of the Grosse Flamme x-ray coil. 


About the Novamatic 300. Output is 125 KV at 300 ma... timing is 1/120 
second (with 23 other time settings)... radiographic KVP is in precise 
incremental steps of one KVP each...there are 8 ma stations for com- 
plete radiographic and spot film technique coverage... integrated focal 
spot protection (optional)... and slide-out chassis for easy servicing. 


For more complete details on the 300 and other modern Novamatic x-ray equipment, contact the 
Keleket dealer or branch office near you. 


pre |KELEKET X-RAY CORP. 


A Subsidiary of Laboratory for Electronice, inc. = WALTHAM, MASS. 





KELEKET serves you through these offices =- 
KELEKET BRANCH OFFICES 


Albany, N. Y.; Boston, Mass. Buffalo, M. Y.; Chicago, Hh: Cincinnati, Ohio; Cleveland, Ohio. 
Columbus, Ohio; Des Moines, lowa; Indianapolis, Ind.; Kansas City, Mo.; Louisville, Ky.; New York, 
N.Y. Omaha, Nebr.; Philadelphia, Pa.; Pittsburgh, Pa. Providence, R. R: Rochester, Minn.; Toledo, 
Ohio; Washington, D. C. 








300 NOVAMATIC 
today — the newest and again 
the finest x-ray generator 


KELEKET DEALERS 


Alabama, Birmingham, 
P. & S. X-Ray Company, Inc. 


Arkansas, Little Rock, 
Arkansas X-Ray & Surgical, Inc. 


Caldifornia, Los Angeles, 
Keleket X-Ray Sales Co. of L. A. 


California, San Francisco, 
Pacific Silver X-Ray Co., Inc. 


Canada, Quebec, Montreal, 
RCA Victor Company, Ltd. 





Connecticut, New Haven, 
The Professional Equipment Co. 


Florida, Miami, Keleket X-Ray of Florida 
Georgia, Atlanta, The S. &H. X-Ray Company 


Hawaii, Honolulu, 
X-Ray and Medical Equipment, Inc. 


Kansas, Wichita, Coufal X-Ray Company 
Michigan, Detroit, The Evans-Sherratt Co. 


Minnesota, Minneapolis, 
Hammer X-Ray Corporation 


Oregon, Portland, 

Keleket X-Ray Corporation of Oregon 
Puerto Rico, Santurce, A. L. Tavarez 
Tenn., Memphis, Vogel X-Ray Company 
Tenn., Nashville, Southern Radiation 
Texas, Dallas, R. P. Kincheloe Company 
Texas, El Paso, 

Southwestern Surgical SEPP y Company 
Washington, Seattie, Western X-Ray Co. 
West Virginia, cene. x Ra Supply Co. 
Wisconsin, Milwaukee, Barr X-Ray Co., Inc. 


roe 
Ges 


DISCERNING BUYER? iy 


are you'll judge fair price on the basis of full value. 
Whenever you buy x-ray equipment, be sure to 


COMPARE TOTAL COST 





Somebody has to pay for everything that goes 
into any manufactured product. It’s especially 
true of x-ray equipment which must carry out 
intricate procedures under all conditions with 
complete reliability —you either put QUALITY 
in at the outset, or patch up problems forever 
fter. The price tag on x-ray equipment can 
tell you more than just what it costs to buy. It 
can be a measure of the painstaking engineer- 








ing behind the product of a responsible manu- 
facturer. It can tell you what to expect in terms 
of maintenance costs, reliable performance and 
lasting satisfaction over the years, 
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Foresight can mean far-sighted "savings" 


When you compare prices in terms of total 
cost, the built-in quality of General Electric 
equipment really pays off. There's no compro- 
mise here. Ball-bearing construction at vital 
load centers means proven durability not pos- 
sible with equipment that substitutes short-life 
sleeve bearings. Or, consider other examples 
— General Electric insists on hardened steel 
cable pulleys im all critical areas — not bakelite- 




















typ: materials. All counterweight cables are 
aircraft quality — flexible, long lasting, less 
bulky; engineered into systems that give G-E 
tube hangers an unrivaled safety factor. And 
spot-film devices — the heart of most x-ray in- 
stallations—are 100% test cycled—inspected to 
insure lasting reliability and low maintenance, 





Don’t just take our word for it 


When you stop and think about cutting costs 
in the long run, remember if has to begin with 
quality. And quality isn't compatible with low- 
est price! General Electric lives by this... and 
G-E x-ray users acclaim the visible results. Let 
them tell you — compare per-unit costs for 











lag on x-ray equipment 


maintenance of any other make with those of a 
G-E user. Compare the savings yourself and 
you'll demand General Electric quality for 
your new x-ray installation. 


gg compare total cost 


TIME IS THE TRUE 
TEST OF G-E VALUE 


Progress [s Our Most Important Product 


GENERAL @ ELECTRIC 


ILFORD STANDARD X-RAY FILM OFFERS: 
1. Very High Contrast. Truly exceptional 
performance where the highest contrast is 
essential. 

2. Medium Speed. Particularly suitable for 
use with high KV, high capacity equipment. 
3. Low Fog Level. Radiographs are remark- 
ably clean, even when processed in solutions 
approaching exhaustion. 

4. Consistency. Ilford Standard X-ray Film 











is subjected to the same rigorous manufac- 
turing controls that have made Ilford Red 
Seal internationally recognized for batch-to 
batch and box-to-box consistency. 





penne 








5. Economy. Availabe from your regular 
Ilford supplier in 75-sheet folder-wrapped 
boxes and in 300-sheet economy packs. It 
will pay you to investigate the savings possi- 
ble with Ilford Standard X-ray Film in either 
of these packings. 


Aade in the E 

















ritish tradition for quality 


mw 37 WEST 65th STREET, NEW YORK 23, N.Y. 


IN CANADA: Canadian distributors for iMford Limited, London: W. E. Booth Company Limited, 12 Mercer Street. Toronto 28 
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With Atomium’s new VOLEMETRON,* 
you can quickly obtain highly accurate 
volume measurements of whole blood, 
plasma, or red cells. It's as easy as this: 


NOW PRECISE 


BLOOD VOLUME MEASUREMENT 








* Trademark 








IS EASY! 


1. Prepackaged syringe containing radio- 
active tracer material is placed in DOSE 
well of VOLEMETRON. Value of dose is 
automatically stored in memory circuit. 
2. Reference blood sample is drawn. The 
measured dose is administered and empty 
dose syringe returned to DOSE well. 
VOLEMETRON automatically corrects its 
"^ memory," subtracting value of residue 
in the syringe and instrument background. 
3. After sufficient mixing time, postmix 
blood sample is drawn. Both reference 
sample and postmix sample are placed in 
respective VOLEMETRON wells. 

Now, VOLEMETRON automatically 
computes the patient's blood volume, indi- 
cating it directly in liters on an illuminated 
meter. 

Total determination time: 10-15 minutes 
(including mixing of dose in patient's sys- 
tem). Accuracy for overall procedures: 
+5°/, (even for consecutive determina- 
tions). For full details, write Atomium 
Corporation, 940 Main Street, Dept. A[-2, 
Waltham 54, Massachusetts. 


European Office: 27 Alkmaarsestraat, 
Scheveningen, Holland 
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CORPORATION 


Affiliate, The PERKIN-ELMER Corp. 


DELINEATE RADIATION FIELDS WITH FISHER'S NEW 
POTSAID-IRIE' " DOSIMETER Simulate irradiated anatomy from 
ready-to-mix Fisher Potsaid-lrie Chemical Dosimeter Formulation. Exposure to 
lonizing radiation—X rays, gammas, alpha or beta radiatio I—immediately turns 
the pale yellow compound to red. Density of the formulatior approximates that of 
human tissue. Color intensity is proportional to amount of radiation absorbed; 
depth of color change shows extent of penetration; colored area delineates extent 
of irradiation. Result: a three-dimensional picture of relative absorbed dose in a 
solid radiation detector. The low-cost Fisher formulation was developed at Massa- 
chusetts General Hospital. For more details, call your Fisher branch: or write 
Fisher Scientific Company, 156 Fisher Building, Pittsburgh 19, Pa. X-220 


Phantom response to treatment field for 
carcinoma of the right antrum. 


Central axis dose build up through five 
portals from Cobalt 60 teletherapy unit. 





(FP FISHER SCIENTIFIC 


World’s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 


Boston e Chicago * Fort Worth e Houston e New York » Odessa, Texas e Philadelphia 
Pittsburgh è St. Louis * Union, N.J. e Washington e Edmonton e Montreal e Toronto 
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for double contrast studies— 


ARO UTRAST RESULTS LIKE THIS MAY BE OBTAINED ROUTINELY WITH BAROTRAST* 
E THE UNPARALLELED FLOW, COATING, AND WATER RETENTION 


PROWERTIES OF BAROTRAST ARE NOT AFFECTED BY MUCIN, ENZYMES OR CHANGE IN pH. E BECAUSE 





\ 


BAROTRAST'S UNIFORM, STABLE, FLEXIBLE COATING WILL NOT CRACK OR PEEL. IT ADHERES UNINTER. 


RUPTEDLY TO THE INTESTINAL MUCOSA. li AVAILABLE IN 25.LB. CARTONS FROM ALL RADIOLOGICAL 


SUPPLY HOUSES. COMPLETE PROFESSIONAL LITERATURE AVAILABLE. 













*A specially processed 
microparticle form 
of Barium sulfate U.S. P. 
developed and 
manufactured by: 





BARNES-HIND 
BARIUM PRODUCTS INC. 


895 KIFER ROAD 
SUNNYVALE, CALIFORNIA 









CONTINENTAL SP-325 Value Unprecedented 


A complete spot-film diagnostic unit, built along 
simple, efficient lines. 


When you invest in new X-ray equipment, vour first 
consideration is reliability and next efficiency-—then 
cost, the effect on your capital. 


Look for the extra value in SP-325.. . the absolutely 
dependable construction, the precise engineering by 
Continental. This reliable equipment has manv serv- 
ice-saving features . . . permanent, selenium recti 
fiers, tube protection circuitry and ultra sensitive 
overload circuit. breaker in addition to the many 
necessary operational advantages of modern auto- 
matic diagnostic apparatus. 


The Continental SP-325 has a 300 MA at 125 KVP 
PANELEX power unit with automatic spot film 
changeover circuitry that converts all settings in- 
cluding KVP, MA and timer. Also, along with many 
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hin wiil M — 
CONTINENTAL. 


1536 Clybourn Ave. 
Chicago 10, Illinois 


other features, it incorporates a 1/60 second elec- 
tronic impulse timer, independent Fluoroscopie 
KVP, MA and time controls and open rotor protec- 
tive cireuitry, 


The SPOT FLEX table is an extremely rigid, durable 
mechanism with powered vertical-to- Trendelenber g 
tilting, counterbalanced spot film device with electric 
locks for all mov ements, three leaf collimating shut- 
ters, counterbalanced reciprocating bucky and 
shielded bucky slot. 


The COURIER floor to ceiling tubestand provides 
complete linear and retary movements, all ball bear- 
ing mounted, with rigid locking mechanisms. There 
are lateral and vertical stereo shifis along with many 
other operational advantages. 


Remember, if it’s made by Continental X-ray Corpo- 
ration it's made right and at a reasonable price. 


X-FRAY CORPORATION 


68 Nassau St. 
New York 38, N. Y. 
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$ —eliminates out-of-field radiation 
Qo. a * : 
» —predetermines radiographic area 








By means of a light source and centring 
graticule, the AEI “ Determinator” en- 
ables a radiographer to check instantly 
both focus and area covered. It facilitates 
positioning of the patient, encourages 
fim economy and reduces tedious 
changes in applicator positioning, 


genu wu T 
s 





| “Determinator” in For further information contact your 
position for over- local AE/ district office or :- 


table radiography. AEI Instrumentation Division, 
X-Ray Department, 
132 Long Acre, London, W.C.2 


“ Determinator" together 
with transformer and 
sinus applicator 


* | instrumentation Division 
Associated Electrical Industries Limited 


ALSO DIAGNOSTIC X-RAY EQUIPMENT AND ACCESSORIES - X-RAY AND ISOTOPE THERAPY EQUIPMENT - DOSIMETERS 
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SIEMENS 


Exposure Automation 


Automatic processing equipment has eliminated 

practically all darkroom problems. Further simplification and 
greater efficiency of the radiographic procedure 

can only be achieved by advanced generator designs 


such as found in the 


TRIOMAT 


a fully automatic 3-phase diagnost 


van 


ic unit. 
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Further information through your X-Ray Dealer or 


SIEMENS NEW YORK INC., EMPIRE STATE BUILDING, NEW YORK 1, N. Y. 















Whether you need a stock or custom designed X-Ray or 
Valve Tube, Dunlee will build and supply it. From our vast 
technical knowledge and years of experience, we are 
eminently qualified to create and produce any tubes 

to exactly fill your requirements . . . not just for a price, 

but in the interest of advancement and progress in 

our specialized field—applied Roentgenology. 


All Dunlee Tubes are manufactured by skilled crafts- 
men from the finest materials available under scien- 
tifically controlled ‘‘white room’’ conditions. Each 
is backed by an unqualified guarantee of quality. 


CORPORATION 






Producers of Tubes for Standard and “Special Requirements" 


1023 SOUTH PUSHECK ROAD * BELLWOOD, ILLINOIS 





MAXIMUM X-RAY DETAIL n 


LOGEGRAM 


FORe ee 

earlier and more certain 
diagnosis in difficult cases 
reduced patient retakes 
and radiation exposure 


PLUS e e e 
high quality reproduction 


for teaching, publication, 
dissemination and filing. 
For further information, 


write or phone: 


L ogE tronics, hc. 


500 East Monroe Avenue 
Alexandria, Virginia 
TEmple 6-5180 
DESIGNERS AND MANUFACTURERS OF PRECISION ELECTRONIC PHOTOGRAPHIC EQUIPMENT 


FOR THE MEDICAL, INDUSTRIAL, AERIAL AND GRAPHIC ARTS FIELDS. 





THE PROBLEM IS TO SAVE 
..,I HE SOLUTION IS URELL'S 
A 10-gallon tank filled with Urell 
Hyper-Concentrated X-ray Solu- 
tions develops up to 10,000 films 
of consistent high quality before 
changing. Confirmed by users 
who appreciate economy with 
superior performance. X-ray 


chemicals from America's oldest 
exclusive manufacturer are un- 
conditionally guaranteed to 
answer all your developing re- 
quirements. Developer, Devel- 
oper Replenisher, Fixer & 
Replenisher: 1 and 5 gallon sizes. 
URELL, INC., 2630 Humboldt 
St., Los Angeles 31, California. 
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maneuverability and versatility are 
outstanding features of the 


XD 











MODEL GR-200 
MOBILE X-RAY UNIT 


* capacity: 200 Ma at 100 P.K.V. 





TUBE EXTENDS FULL 48 € full wave rectified... 4 valve tubes 


INCHES FROM TUBE COLUMN 


Large 10 inch diameter, rubber 
tired roller bearing wheels make 
unit so easy to move and maneu- 
ver. 


Fast acting brake operated by 
convenient height control handle 
securely locks both wheels. 


Unit operates on 220 or 110 volt 
line. 





corr red NOR SERA re 


* Unit also available 
in 100 Ma at 100 
P.K.V. Full Wave 


Rectified Capacity. 










WRITE FOR 
iX: RAY COMPANY COMPLETE 


1932 N. BURLING STREET, CHICAGO 14, ILLINOIS INFORMATION 





Fully counterbalanced tube 
stand permits focal spot ad- | : 
justment from 10 inches to 
72 inches above floor. 





illustration shows 
for easy moving or f storage. 
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in service 


This i; the heart of the Unit: 
the serled-off accelerator tube. 





THE VICKERS SUPERVOLTAGE 
X-RAY THERAPY UNIT 


Vickers 6 MeV X-band Linear Accelerators are now in 
regular service at the General Hospital, Newcastle-upon- 
Tyne and Guy's Hospital, London. Other units have been 
supplied to the Westminster and Royal Marsden Hospi- 
tals, to be followed by installations at St. Bartholomew's 
Hospital, London, The National Institute of Radiological 
science, Japan,and Queen Elizabeth’s Hospital, Kowloon. 


Advanced technical design has achieved tne following 
features, 
* High Dose Rate with simplicity of control. 


* Rapid set up by a single operator with minimum physical 
effort — all movement of the servo-assisted gantry and 
motorised feld diaphragms are controlled from the 
X-ray head. 


* High positioning accuracy with the aid of optical front 
and back pointers. 


* Unique sealed-off accelerator tube for reliability of service. 

* Only tested high quality components are used. 

* Cleanness of line and overall compactness obviate the 
need for specially constructed buildings. 


Miniaturisation of the modulator and the use of the 
S-band frequency has enabled all the equipment to be 
housed in the gantry and control unit, without the need 
for a separate apparatus room. 


Further information can be obtained from: 


VICKERS-ARMSTRONGS [SOUTH MARSTON] LIMITED 


South Marston Works Swindon Wiltshire England 
/ablegrams Viemarston Swindon Codes: Bentley's 2nd 
MEMBER COMPANY OF THE VICKERS GROUP 





A CHOICE SELECTION 
FOR ROENTGENOLOGISTS 





RADIOGRAPHY OF INFANTS AND CHILDREN 
by Donald B. Darling, Boston Univ. With the Tech. 
nical Assistance of Joints M. Anthony, C hildren' s 
Hosp. of Pittsburgh. Foreword by John Caffey, Co- 
lumbia Univ. Offers complete coverage of the special. 
ized field of pediatric radiography. Methods of im- 
mobilization and positioning, suggested exposure fac- 

tors, and a representative radiograph are presented 
for each type of examination. In procedures involving 
contrast materials both agent employed and dosage 
schedule are indicated. Jul y '62 





MODERN RADIOLOGY IN HISTORICAL PER. 
SPECTIVE by Stephen B. Dewing, New York 
Univ. Previous books and articles have all dealt with 
specific, limited aspects of the subject. Now for the 
first time all available material has been pulled into 
a unified, balanced picture. Covers radiology from 
its beginnings, including all branches-—medical, non- 
medical, and nuclear. July 62 





RADIODERMATITIS by Ervin Epstein, Univ. of 
Calif. Covers historical background, etiology, the 
clinical picture of both acute and chronic radioderma- 
titis, precancerous and malignant complications, oc- 
cupational factors, eflect of atomic explosions on the 
skin, prognosis and treatment, and the question of 
public relations. Special chapters by five contributors 
outstanding in their respective fields cover legal, in- 
dustrial aspects, p: d. chronic radiation damage. June 
'62 200 pp. 54 il, $82.75 





RADIATION THERAPY IN THE MANAGE- 
MENT OF CANCERS OF THE ORAL CAVITY 
AND OROPHARYNX by Gilbert H. Fletcher and 
William 5. MaeComb. Physics Section by Robert 
J. Shalek and Marilyn A. Stovall. All of the Univ. 
of Te xas a D. do d son d un ae ener ot 
spec ial n on elio "i varieties x inte gration of 
radiation and surgery, patie nt care, and management 
of complications. Jan. '62, 408 pp., 346 il. $10.50 
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è A PICTORIAL HISTORY OF MEDICINE 
(3rd Pig.) by Ouo L. Bettmann, Bettmann 
Archive, IN.Y.C. Feb. 762, 336 pp. (8% x 11), 1000 
il, $10.50 


e THE STORY OF ENGLAND'S HOSPITALS 


by Courtney Dainton. June 762 


e RADIOGRAPHIC ATLAS OF SKELETAL DE- 
VELOPMENT OF THE FOOT AND ANKLE: 
A Standard of Reference by Normand L. 
Hoerr, S. Idell Pyle, and Carl € Francis, aii 
of Western d Univ. Jan. %62, 176 pp. (8% x 
1), 276 il, $9.5 


e SCIENTIFIC cms by Thomas G. Hull, 
Formerly, Director of Scientific Exhibits, American 
Medicat dasod ation, and Tom Jones, Univ. oj 
Hlinois. Sept. "661, 144 pp., 96 il, $6.50 


e PROCEEDINGS OF THE THIRD INTERNA. 
TIONAL CONFERENCE ON MEDICAL 
ELECTRONICS.  /nternationil Federation for 
Medical Electronics. July ^62 


e THE PHYSICS OF RADIOLOGY (2nd Ed.) 
by Harold Elford Johns, Univ. of Toronto. 
March '61, 788 pp., 469 il., $23.00 


e 4 MANUAL FOR NUCLEAR MEDICINE by 
E. R. King and T. G. Mitchell, boih of U, S. 
Navy. June 761, 416 pp., 143 iL, $13.50 


e RADIOPAQUE DIAGNOSTIC AGENTS by 
Peter K. Knoefel, Univ. Louisville. Jan. '61, 168 
pp., 24 il, $6.75 


e CANCER OF THE NASOPHARYNYX: Its Nat- 
ural History and Treatment ^» M. Lederman, 
Royal Marsden Hosp. May 761, 128 pp, 109 il, 
86.75 





e THE RIGHTS AND REWARDS OF THE 
MEDICAL WITNESS and Medical and Dental 
Appraiser by Nils Nordstrom, Jr., Binghamton, 
N.Y. June '62 


€ A COMPARATIVE STUDY OF SKIN DIS. 
EASES OF DOG AND MAN by Robert M. 
Schwartzman, Univ. of Pa, and Milton Orkin, 
Univ. of Minnesota. With a Chapter on “Oral 
Neoplasia in the Dog" by Robert James Gorlin, 
Univ. of Minnesota. Aug. 62 


€ UNIT.STEP RABIOGRAPHY: Simplification 
of Medical Radiography Through Manual and 
Automatie Use of an Exposure Value Seale 
(XV5) System and Standardization by Ger- 
dde s. Schwarz, Columbia Univ. Oct. 61, 240 
pp, 4 il, $8.75 


e THE FUNDAMENTALS OF X-RAY AND RA- 
DIUM PHY SICS (3rd Ed.) ^x Joseph Selman, 


Univ. of Texas. May '61, 384 pp., 306 il., $9.50 








e THE PATHOLOGY OF IONIZING RADIA- 
TION (A Carl V. Weller Lecture) by Shields 
War ren, Harvard Med. School, March '61. 56 pp., 
23 11, 83.00 


e THE ROENTGENOLOGICAL ASPECT OF 
NONPENETRATING CHEST INJURIES by 
John Riley Williams and Frederick J. Bonte, 
both of Univ, of Texas Southwestern. Med. Schivol. 
Dee. '61, 48 pp.. 78 il., $7.50 


e INTRAVENOUS CHOLANGIOGRAPHY: A 
Concept of Interpretation by Robert E. Wi ise, 
The Lahey Clinic, Boston, Mass, Jul y '62 
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* lightning fast, radiation-sparing x-ray 
for procedures like these where SECONDS count 





TIBIA /FIBULA (WET CAST) HiP PINNING CATHETER LOCATION 


POLAROID zc. 


yOU see it in 10 seconds The new Polaroid 3000X Radiographic Packet is similar in speed and sim- 


plicity to the Polaroid Land films used for swift snapshots. It delivers a finished 
dry radiograph 10 seconds after exposure. 


you take it with 80% less exposure the Polaroid 3000x Packet uses as litle as 1/5 the 


exposure required for a conventional x-ray film: reduces radiation-dosage tc 
patient by 80° 


LÀ 
plenty of latitude, too There's ample exposure leeway in the new Polaroid 3000X: no need for hair- 


line technique factors. 
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Polaroid packets, cassettes, and processors are now avail- 
able for immediate delivery. Call any local Picker office or 
write Picker X-Ray Corporation, White Plains, N.Y. 





POLAROID® by Polaroid Corporation 
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Advanced new Westinghouse control design brings 
significant advantages to the Cobalt GO Ring. It fea- 
tures a new automatic arc-speed computer requiring 
only arc and time settings. Whisper-quiet rotational 
drive, with exclusive patient contact protection, pre- 
cisely follows control directions. Positive collimation 
turret, versatile ring and table are smartly styled in 
ivory and gold. For more information: Westinghouse 
X-Ray Department, 2519 Wilkens Ave., Baltimore 3, 


Md. You can be sure...if it's Westinghouse 
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THE VOLUME OF THE SELLA TURCICA* 


By GIOVANNI DI CHIRO and KARIN 





BETHESDA, MARYLAND 





NATOMIC studies on the size of the 

sella turcica have been carried out at 
the end of the last century and the begin- 
ning of the present one, and are well sum- 
marized in the encyclopedic monograph 
of Karlas.?' 

Roentgenologic measurements of the 
sella have also been made bv manv authors, 
but with few exceptions these have been 
limited to the length and depth of the sella 
on the lateral roentgenogram, or to the 
area of the lateral profile. 

GENERAL CONSIDERATIONS 

It is a basic requirement of good roent- 
genography that anatomic structures be 
studied by methods capable of revealing 
them in 3 dimensions; failure to do so 
invites misinterpretation. As the third 
dimension (width) of the normal adult sella 


turcica may be quite variable—from 8 to Ig 
mm. (Fig. 1, a, 4, c, and 2)—3t is scarcely 


surprising that knowledge of only the 
length and depth, or of the area, does not 
provide a reliable estimate of its size. Thus 
the observation. has several times been 
made??15595 that 2 sellae with similar 
lateral contours might harbor pituitary 
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glands of very different size, or that pitui- 


tary glands of the same size might be found 
in sellae of very different lateral dimen- 
sions) Our experience is In agreement: a 
sella apparently small in the lateral view 
(Fig. 24) may have a large transverse 
diameter (width) as demonstrated in the 
posteroanterior view (Fig. 22), with a total 
volume well within normal limits. The 
reverse situation mav also be seen: a sella 
may appear large in the lateral view (Fig. 
3a) but prove to be narrow when viewed 
sagittally (Fig. 32). Of considerable practi- 
cal importance is the fact that it is possible 
that a sella be pathologically widened (Fig. 
49) and vet retain a relatively normal 
lateral contour (Fig. 44). 

Because the length and depth alone do 
not give an adequate evaluation of sellar 
size, various attempts have been made to 
gauge the width of the sella. Basicallv, 
these attempts aim at the demonstration 
in sagittal veiws of the dorsum, the floor, or 
the anterior wall of the sella. The half- 
m i np ape: HEN bus i to x 


EAM bedin Towne ot V aldini E o Pe 
permits visualization of the dorsum, as first 


* From the Neuroradiological Section (Head, Giovanni Di Chiro) of the National Institute of Neurological Diseases and Blindness, 


National Institutes of Health, Bethesda, Maryland. 
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b, c and d) Various types 


emonstrated bv Busi and Bal Hin 1910- 
1911 '. A Valdini,” Scheuermann,?! 
' Meldolesi and Pansadoro," Far- 

Gilormini have all used this 
projection to visualize the dorsum and 
posterior. clinoids. Dilenge!'? de eee 
some detail the etfect of ditferent deg 
angulation of the central beam upon visu- 
alization of the sella in anteroposterior anc 
posteroanterior views, and Etter?? has de- 
scribed a method which permits consistent 
visualization. of the dorsum in the half- 
axial view. Meldolesi and Pansadoro* first 
proposed the use of the narrowest trans- 
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verse diameter of the dorsum for the evalu- 
ation of sellar width. Block and Joplin’ 


also suggester q use of the narrowest width, 
the“ Sof the dorsum (Fig. ga) 
dh uller? published a 
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n G2" straight 




















sagittal view of the skull in which the floor 
of the sella was clearly seen. Although he 
had previously? (1912) commented that 
the breadth of the fossa would be of 

to the shape and 


imporrance In deciding as 
ize al es ella, apparently 





' he pursuec 





the subject no further. Enc. Silveus, and 
Smedal? recognized the floor o the sella in 





| views, as did Maver® and Berger- 








The Volume of the Sell: 


Turcica 








Fic. 2. (a) Relatively small sella in lateral view. Its width (4) is, however, 


larger than usual so that s 





voff. Laminagraphy has been used for the 
observation of the transverse diameter of 
the floor of the sella by Vallebona and 


T£ 


Conte, Cardillo and Bossi," and by Fisch. 


* “3 


gold, Huc and Fissore,? Gilbert-Drevtus 
et al. , 9 Fischgold, David and Brégeat,” and 
Bourdon.* Di Chiro" has shown that it is 
possible to recognize the floor of the sella 
on ipproximatelv go per cent of plain 
posteroanterior or anteroposterior skul 
roentgenograms. 


The sellar width mav also be evaluated in 




















Jar volume is well within normal limits. 


the submentovertical (axial) projection. In 


our experience, the anterior aspect of the 
dorsum with its slight and smooth anterior 
concavity (Fig. £) was visualized in 66 per 
cent of 160 cases of technically satisfactory 
submentovertical roentgenograms. At the 
VI Symposium Neuroradiologicum 1961, 
Radberg!? reported that in 7o per cent of 

he could demonstrate the anterior 
wall of the sella and in 65 per cent he could 
recognize the carotid sulci at each side of 
the sellar wall (Fig. 





g. 6). The distance be- 
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lig. 5. (a) Rather large sella in lateral vi 


ew but (6) narrow in posteroanterior view, 
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Pesa w but (4) unquestionably 








tween the anterior wall of the sella and the information augments and confirms. the 

















anterior aspect of the dorsum gives a obtainable from other views (Fig. 
measure of the length of the sella (Fig. 74), and e). 
and hypothetical lines between the lateral In the lateral projection, then, one mav 


extremes of these contours set the lateral 
limits of the sella, and therebv provide a 
measure of the width in the axial view 
Fig. 75). In pathologic cases, one mav 





length and depth of the sella. 
eroanterior and anteroposte- 
mit measurementof the width; 


eld information as to 
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observe in the submentovertical projection etimes as to the length. 
the lengthening (Fig. 82), and lengthening There are thus 4 possible approaches to 
and widening (Fig. 87) of the sella; such — the measurement of the transverse diameter 
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(a) Sellar length measured in axial view between anterior sellar wall and 


anterior aspect of dorsum. (4) Sellar length and width measured in axial view. 


of the sella: the width of the dorsum at its 
"waist" or narrowest point, the width of 
the floor, and the widths of the 2 contours 
in the axial view which represent respec- 
tivelv the anterior and posterior. sellar 
wals. Karlas* mentioned that the width ot 
the sella is not preciselv the same over its 
whole length, so that one might expect the 
values for the width to vary somewhat when 
the 4 different measurements are used. In 


~ 











Corresponding incre 
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fact, we found the anterior aspect of the 
dorsum in the submentovertical view to 
average 12.4 mm. in 106 cases (Graph 1), 
while the average diameter of the floor in 
the posteroanterior view was 12.9 mm. In 


270 cases (Graph 11). The 2 values differed 








x. 


bv zero to 2 mm. in 95 per cent of 106 cases. 
Width of the "waist" of the dorsum may 
correspond closely to the width of the 


sellar oor (Fig. 92); this is not consistent, 


"B 


8. (a) Sellar length measured in axial view in a case of intrasellar adenoma. 
in length in lateral view (4). 
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however, and Cardillo and Bossi!! illustrate 
the discrepancy which mav occur between 


waist" and floor. In 46 cases, we found 
the "waist" to average 18 mm., a value 


larger than revealed bv other 
measures of width. The width of the ante- 
rior wall of the sella averaged 12.8 mm. in 
17 cases, and was within zero to 2 mm. of 
value or the anterior aspect of the dorsum 
in all 16 cases in which we compared them. 
The anterior sellar wall in the axial view 
agreed within 2 mm. with the width of the 
floor in the posteroanterior view in 11 of r2 

cases (92 per cent); in one case there was a 
difference of 3 mm. 

Thus UR e of the width of the sella 
bv measurement of the floor in standard 


considerably 
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big. 8. (e, d and e) Sella enlarged in all its 
diameters in a Case Bx Te and supra- 
sellar T Increased 
iength a s Wie ith j in DE view (c), lat. 
: (4) and coronal (e) laminagrams. 
Upper single arrows in c and d indicate 
suprasellar cystic calcification, 


R 
5 ri i 


posteroanterior views and by means of the 
anterior and posterior sellar walls gives 
comparable results. Measurement of the 
"waist" of the dorsum is less reliable, giving 
a ee average figure han the other 
methods. In addition, the dorsum is quite 
variable in configuration. It often has no 
dehnite "waist," and in only 44 per cent of 


10S iue selected haltf-axial views was 
It possi n to see the dorsum clearly enough 


a, measurement. In a substantial minority 
of cases, visualization of the anterior and 


posterior sellar walls in the submentover- 
tical projection is also not obtained. For 
these reasons, we consider that in most 
cases the best method for the study of the 


width is the measurement of the floor of the 


Vor 87, No. 6 


NUMBER OF CASES 





8 9 1 H !2 13 1415 I6 I7 18mm. 


Gnapu r Width of sella in submentovertical projec- 
ton in 106 normal adults (36 inches focal dis- 
tince). 


sella in standard posteroanterior view of the 
skull. In the less than 10 per cent of cases 
in which the floor is not well seen in this 
view, recourse must be had to one of the 
other means of measurement. The submen- 
tovertical view mav also be used 1n cases in 
which the floor of the sella in the postero- 
anterior view is a smooth curve with its 
convexity upward for, as Radberg has 
pointed out, in these cases the lateral limits 


The Volume of the Sella Turcica 
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Grapu 11, Width of sella in posteroanterior view in 
270 normal adults (36 inches focal distance). 


of the floor are ambiguous. When the plain 
roentgenograms are not satisfactory for the 
purpose of measuring sellar width, laminag- 
raphy in the coronal plane will, of course, 
give the required information. We do not 
feel that laminagraphy is justified as a 
routine; it should probably be reserved for 
questionable cases. 

Certain features of the anatomy of the 
sella make its reliable mensuration difficult 


under any circumstances. The sella is 





Fic. g. (a) “Waist” of dorsum. (4) Width of "waist" of dorsum (upper arrows) 
corresponds to width of floor (lower arrows). 
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Fic. 10. Single, double, and triple contours of anterior aspect o! dorsum in lateral views (top sketches) and 
corresponding contours of anterior aspect of dorsum as demonstrated in axial views (bottom sketches). 


bounded on 3 sides by bone, but non-bony 
reference points must be decided upon for 
the lateral and superior surfaces. There is 
also some ambiguity as to the most suitable 
reference point on the posterior margin. 
Because the dorsum is not flat, but a curve 
with the concavitv forward, the central 
point of the dorsum is posterior to the 
lateral margins. Three distinct contours, 
the center and the 2 lateral extremes, mav 
be recognized on some lateral roentgeno- 
grams of the sella (Fig. 10). 

In a high proportion of skulls (92.4 per 
cent of 171 in Karlas’ series"), there is a 
small depression on the posterior sella 
which accommodates part of the posterior 
lobe of the pituitary gland. Called bv 
Karlas “fossula hvpophyseos," by Wie- 
gard*' "impressio hypophyseos,” and by 





Cardillo and Bossi! "fossetta pituitaria,” 
this depression occupies an often asym- 
metric position at the base of the dorsum 
and may continue onto the floor of the 
sella. The curve of this structure may also 
be seen at times on the dorsum in the 
lateral view (Fig. 11), and suggests vet 
another possible reference point for meas- 
urement of the length of the sella. 

"Bridging," the formation of bonv con- 
nections between the clinoids unilaterally 
or bilaterally, is a relatively common find- 
ing. Waile these bridges do not encroach 
upon the cavum sellae, they are projected 
upon it in the lateral view, often obscuring 
its details and causing the sella to appear 
deceptively small. 

The door of the sella is sometimes repre- 
sented on lateral roentgenograms by a 
double or a triple contour (Fig. 12) be- 
cause of a slope of the floor toward one side 


logic cases (Fig. 13, e, d and e). 

An important question in sellar roent- 
genogrephy is the correspondence between 
the pituitary gland and the sella turcica 
(Table i). The sella contains, in addition to 
the pituitary and its dural investment, con- 
nective tissue, the perihvpophyseal venous 
plexus, and sometimes small or large 
subarachnoid cysts.? It has been esti- 
mated’? 1539 and thers that the pituitary itself 
occupies only :o-85 per cent of the cavum 
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sellae; our own data suggest an average 
gure of about 79 per cent. Probably the 
pituitary can increase in size mostly at the 
d a of venous filling, as much as dou- 
bling (asin pregnancy) without altering the 
bory ella Thus considerable enlargement 
of the pituitary may be unobservable 
roeatgenologicallv. The pituitary may even 
exceed the volume of the sella: we have 
found 2 pituitaries in 66 cases. which 
bulged, being in excess of their sellae by 
10 per cent and 18 per cent jiu 
These bulging glands occurred in a 35 vear 
old man with cirrhosis and hepatic lee 
and a 13 vear old nephritic boy. In neither 
of :hese patients was intracranial or endo- 
crine pathology apparent. To date, pitui- 
tary histology is available in one of these 
cases (the nephritic boy) and 1s normal. 

On the other hand, the pituitary may so 
far fail to fill the sella that the anatomic 
specimen appears empty. In 788 cases, 
Busch? found "empty" sellae in ¢.5 per 
cent. We have also observed “empty’ 
sel.ae, one in the present. series. Busch has 
nozed that the “empty” sella is usually 





lic. 12. Single, double, and triple contours of sellar 
larger than norm al, and, in fact, our case is D in ee views (sketches on right) and cor- 
the largest sella in our series. In such large responding shape of floor as seen in sagittal views 
but “empty” sellae, pneumoencephalog- (sketches on left). 





Fic. 13. (a) Slanting sellar floor and corresponding lateral view with double contour (7) 
in a case with no clinical evidence of intrasellar lesion. 
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al a subarachnoid cvst 
extending into ny sella and accounting 


uphv av reve 


for the between gland and 
fossa ^ 

It is 
stances 
pituitary 
rather than the rule: Busch found a good 
fit in 70.4 per cent of his 788 cases, and in 
tg per cent the fit was inexact but not 
markedly so. Again, our own experience 1s 
in agreement. Several authors'?6° have 
suggested that the effects of chronic illness, 


postmortem emptying of the vasculature 


discrepancy 
15 

worth emphasizing that these in- 
of marked disparitv between the 
and the sella are the exception 
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and 4) Plain posteroanterior 
roentgenogram and laminagram demon- 
strating markedly slanting sellar floor in 
a case of verified chromophobe adenoma 
with double contour in lateral view (e). 


and autolysis may, m fact, make the ditfer- 





ence greater in cadavers than in most 
living patients 
For useful measurement, a constant 


focus-film distance must be used, and care 
taken to avoid tilt or rotation of the head. 
Acheson! has discussed the estimation of 
error from such technical factors and from 


minor inconsistencies on the part of the 
reader 





METHODS OF ROENTGORNOLOGIC 
SUREMENT 





With this general background in mind, 
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TABLE Í 


SELLA TURCICA AND PITUITARY GLAND CORRELATION 


Mn EN EEA om Po BeN ANA Soc AABAA AR INRA ARI RHEE RAIN A tl pl Ge AZAR doh dnt HAL flea fyi at plese termine ame ea E———— mt——M——' vie n 


Author No. 
Hrdhcka? | | "the sella turcica is not really a perfect mold of the hypophysis, but the 
(1398) | | excess 1s small" 

| 

| 

| 

i 

i 


(€— —Á—— ———————— —————————————————S————————M——O—————————————O—— ——— H————À T E! 


Howe” 
(1919) | 


“hypophysis about fills the pituitary fossa transversely” but not in antero- 
| posterior direction 


(1924) 


C 932) | | 


Kovács?? | 1g | pituitary fills 50-70% of sella 

(1934) | 

| | | Ro an ae PE Salmis " 
Bokelmann? | 99 | size of sella "permits only uncertain conclusions" as to pituitary size 


Ottaviani: 4 | JO | average pituitary — 570 mm.*; average sella — 1,230 mm.? 
(1938-1939) | | 
mcn RR | RE NCC OR haa a ae tl cn ee ie aca ast eee tee ates oe Ear 
go | average pituitary = 600 mm.*; average sella=gso mm.?; S= 10.3 
PENNE. ————————— — 
| pituitary fills 50-70% of sella 
i 
| 
TRES EER EEEE URDU NN o eR M IER ee aa pen RIO S 
s | à UA d zm , 
788 | good fit in 70.595; inexact, 24.5%; gross difference, 5.5% 
| 
fc eec m euet reet LI ARCET CERNERET TS INSEE NE OR SS "CP METRE eat teeta CUIR : 


M ———— S | imeenea INTERNAT EE GY menee A PA AIRE TARE HEAR UN REALL UTE AE EY aane ER NIE APNEA = a EEN PAE RIEU WOH e awanse PRMD aaa nea neee ms meena a rfp wins a a a Rana anana ene inane Ae 





average pituitary = 723 mm.*; average sella = 1,240 mm.’ 


s | | 
(1956) | | 
ERPE NANSA PEPE EEEE E EE E E E, GEE ONEA ESE EEO A ETS | —————»———————— | poen EOE E PA E PETA AOR POED T OAE TEMPEL c TIME ———— a —————ÓÓ€— M EI 
| | 
| 
1 H 
| | 


i£ 


the pituitary gland fills most of the sella turcica" 
(1958) 


| 
| l 0.35 
Eugyr? | | pituitary volume (mm?) = ——— ST volume (mm.?) 
(1960) | 1,25 
i i T 
| 


E ———————————————————————————————————————————————É——À———— Rene em memana a hat ma Ave 


62 pituitary fills an average of 79% of its sella (range 46 to 11895). Correla- 
tion 0.854. Pituitary volume =.703, cast volume+ 56.287. Average adult 
pituitary = 608 mm.*; average sella 754 mm.? 


(1962) 


we may proceed to a consideration of I. LINEAR MEASUREMENT 

methods for the roentgenologic measure- The selection of bonv landmarks is obvi- 
ment of the sella turcica, and indirectly of ously of great importance in linear measure- 
the pituitary gland. These fall essentially ment. For the most anterior point, various 
into 3 groups: linear, areal, and volumetric. authors have used the tip of the tuberculum 


TOOO 


sellae, the base of the tuberculum sellae, 
the middle clinoid process, and the most 


rostral point of the anterior curvature of 


the sella. The posterior point for the meas- 
urement of length has been taken as the 
most anterior point of the dorsum, the top 
of the dorsum, the base of the dorsum, and 
the most posterior point on the anterior 
surface of the dorsum. For depth, a per- 
pendicular from the line used for length 
measurement to the deepest point of the 
floor, the distance from a line from the 
tuberculum or from the anterior clinoids to 
the posterior clinoids to the floor, etc., are 
used. This list is by no means Sie, 
and it may easily be seen why various ob- 
servers have reported rather disparate 
values in the measurement of the normal 
sella. 


We shall consider that the clinoids are 


not relevant, as they lie well lateral to the 
cavum sellae, upon which they are super- 
imposed in the lateral projection. For 
length, we have chosen to use the greatest 
anteroposterior diameter in a horizontal 
plane (Fig. 14, left). In cases of double or 
triple contour of the dorsum, we measure 
the length to the most posterior contour 
observed, in agreement with Carstens," as 
this posterior contour is the one most likely 
to represent the central portion of the 
dorsum. For depth, it has seemed sensible 
to set an upper limit approximating the 


position of the sellar diaphragm. Although 
the diaphragm usually originates just 


below the tip of the tuberculum, we have 
chosen for the sake of claritv to draw a 
line from the tip of the tuberculum to the 
top of the dorsum, to drop a perpendicular 
to this line to A o a in D iea 
(Fig. 14, left). lt bes are 2 contours of ie 
floor, we measure to a midpoint between 


A— ENR —» 





Fic, 14. Measurement of length, depth, 
and width of sella. 
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them. In the presence of 3 contours, we 
measure to the middle contour. This prob- 
ably gives the best approximation of the 
central portion of the floor. For the meas- 
urement of the width of the floor, the 
distance between the 2 highest points 
located on the edges of the plateau is 
used (lag. 14, right). Even such an appar- 
entlv straightforward approach does not 
avoid all ambiguities, but it is a useful 
guide in the majority of cases. 


Z. AREAL MEASUREMENT 


In 1925, Haas? introduced a method 
for the determination of the area of the 
sellar profile: the sellar outline is traced on 
transparent paper or glass, and the tracing 
superimposed upon millimeter-ruled paper. 
The number of millimeter squares lying 
within the limits of the sella is then 
counted. Use of a planimeter was intro- 
duced by Karlin? Hare » Silveus, and 
Smedal® have used comparison of the 
given sella with a number of standard trac- 
ings, their "sellameter." In each case, a 
definition of the upper border of the sella 
must be decided upon by the investigator, 
and a selection made from among the 
several posterior contours mentioned 
above. ft has been maintained. that the 
method of area determination is more 
accurate than that of measuring the 2 linear 
dimensions, that cases which fall within the 
limits of normal by linear measurements 
can be shown to be enlarged bv the method 
of area measurement, and that the area 
provides a more re liable basis for the com- 
parison of the sella of a given patient from 
one examination to the next. A weak 
correlation between the area of the sellar 
profile and the volume of the sella has been 
noted by kovács,? Marx, Hesse and Neu- 
mann," and Tor.? Mossberg,” in 27 
children, tound thelogarithm of the volume 
of the sella to be linearly related to the 
area. The error in area measurement is said 
to be 6-8 per cent.?? 

Area measurement, just as linear meas- 
urement of the lateral profile, considers only 
2 dimensions. 
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ROENTGENOGRAPHIC CALCULATION OF VOLUME OF SELLA (mm.?) IN ADULTS 
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3. VOLUMETRIC MEASUREMENT 

Meldolesi and Pansadoro? (Table 11) were 
the earliest workers to calculate the volume 
of the sella turcica from roentgenographic 
daza. They proposed that the area of the 
sel.ar profile be multiplied by the narrowest 
width of the dorsum sellae as seen in half- 
axial views. These authors studied 17 
normal adults and 3 adult patients with 
muscular dvstrophy. Volumes of 411 to 
1,214 mm.? were found, with an average of 
g85 mm.?. Calculated volumes in 34 adults 
ranged from $61 to 1,414 mm.?, with an 
average of 985; mm... In 12 cases they 
made casts of the sella turcica and compared 
the volume of the casts with the predicted 
volume by roentgenographic estimation; 
the average error in these 12 cases was 10.4 
per cent. 

Vallebona and Conte” suggested using 
the area multiplied by the transverse 
diameter of the sella as obtained by lami- 
nagraphy. They presented no data to test 
their formulation. 

Cardillo and Bossi! used the technique 
of Meldolesi and Pansadoro? but subtracted 
5 per cent from the area and 10 per cent 
from the diameter of the dorsum. Thev 


their own method, which was the multi- 
plication of the area minus § per cent by 
the transverse diameter of the floor of the 


area X dorsum | 34 | 985 
| (area~--59,) X (dor- | 15 | 96 
zs 10%) | 


| sum 
| | (area-—595) X (lam | | 

| | nagraphic diameter | 17 | 88 
| of floor—11.55) | 


RMMXX-----"-"-"-.————— RUP UUPUME. pea € «GB RR EE 


| Roentgenographic | | 

V omite x MENDES : NC boe Oty ee Sete ae ete ee | N O : i E y ro r 

| No. | Ave. Range 
| i 


a 


B i - 
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sella as revealed by laminagraphy minus 
11.5 per cent. They found an error of 12.5 
per cent using their modification of the 
Meldolesi-Pansadoro method, and an error 
of §.1 per cent with their own technique. 
Di Chiro" has proposed a method for the 
estimation of the volume of the sella turcica 
based upon the formula for an ellipsoid, 


ee L H IF 
[^ = (4r/3) X pu X 5 Ko) 


Do: 
Ed 
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where L is length, H height, and /F width. 
Factors for magnification error and the 
empirical error found in a small series of 
15 cases were included, and the following 
formula was evolved: V - 1/2 (LXH XI). 
The roentgenographic volume of the sella 
as estimated bv this method ranged from 
233 to 1,092 mm.? in 173 normal adults 
(Graph 1m). 


CLINICAL EVALUATION OF DI CHIRO'S 
METHOD 


In order to be clinically useful in the 
common problem of the questionably ab- 
normal sella, a method of evaluation should 
be both accurate and simple of execution. 
Methods requiring determination of the 
area of the sellaand those requiring laminag- 
raphy, while not conceptually complex, 
demand time and equipment not available 
in every radiologic department. It was felt 
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GRArH nt, Roentgenographic volume of sella in 173 
normal adults (36 inches focal distance). 


that Di Chiro's method fulfilled the 
criterion of ease of execution; 1t was in an 
attempt to evaluate the method with regard 
to accuracy that the following roentgeno- 
graphic-anatomic comparison was under- 
taken. 

Our technique was as follows: roent- 
genograms were taken in the lateral and 
anteroposterior positions on fresh cadavers 
free of pituitary gland pathology, if such 
roentgenograms had not been taken duri Ing 
the individual's life. The bony block con- 
taining the sella turcica was then removed 
from the base of the skull with the pitui- 
tary gland z» situ. The pituitary gland was 
either removed before preservation, or the 
entire block was placed immediately in 
IO per cent formalin, it having been found 
that fixation in 10 per cent formalin did 
not produce significant. shrinkage. The 
pituitary gland, fresh or preserved, was 
dissected with great care from the sella 
turcica and removed with its capsule, an 
attempt being made to preserve the walls 
of the cavernous sinus. The pituitary gland 
was then weighed and its volume deter- 
mined by displacement of distilled water. 
The volume of the sella turcica was studied 
by filling it with dentists wax, which has 
favorable qualities of specific gravity, co- 
hesiveness, and malleability with in- 
creased temperature. The superior surface 
of the cast was taken to be the plane of the 
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diaphragma sellae. Reconstruction of the 
lateral boundaries was more difficult, and a 
certain element of arbitrariness was felt to 
be inevitable. The attempt was made to 
make these lateral boundaries perpen- 
dicular to the lateral margins of the floor of 
the sella. 

Karlas has estimated the error in volume 
determination to be “a good 10 per cent of 
the average figure," chieflv because of the 
dificulty in assigning lateral and superior 
boundaries. In. the opinion of the present 
authors, as determined from several casts 
of a given sella, the error is probably closer 
to 20 per cent. 

lhree values were thus obtained: the 
roentgenographic estimation of the volume 
of the sella, the volume of the pituitary 
gland and the volume of the sella itself. 

A total of 60 cases was fully studied. Of 
these, 31 were male, 29 female. The ages 
ranged from 3 to 86 vears; the average age 
was 16, with - ' per cent between the ages of 
20 and 60 years. Fourteen individuals were 
16 vears old or vounger, and data from 
them were of course excluded from the 
aduit averages, but were utilized in the 
correlations of roentgenographic and ana- 
tomic values. In an additional 6 cases, 2 of 
the 3 values were available and were used 
in the statistical evaluations where appro- 
priate. 

In adults, we oe the roen tenos € 

ning. and [d en 450 to I 092 w 
(Table 11). The average pituitary gland 
volume of ia adult was 608 mm.*, with a 
range from 400 to 945 mm.? (Table ui. The 
average sellar volume as measured from 
casts was 754 mm., with a range from 489 
to 1,229 mm. ( doble Iv). 

It the third dimension were constant, it 
would be reasonable to anticipate that a 
large sella in the lateral projection would be 
found to have a large volume. However, the 
ee ion has D surpri IHRE low. 
uu in Te ie al con as He and 
Neumann? found a variability of 43.4, and 
Torn’ found that for the small sella the 
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ANATOMIC VOLUME OF PITUITARY GLAND (mm.?) IN ADULTS 
c c E C I Mc c mM M LC CM CSS 
Author | No | Average Range 
| 
m(——————— anea aannam | SEHE SEA DECUS Ee a BENNETT MEE EE M M LM LA I AHL at At i n—————————— 
| | Age Volume §00 60 610 | 
| 4e of pt. of pit. $1O 65 640 
Lucien? A ic^ E 40 700 70 630 400-1 ,030 
(1911) specified s EM 
4 for adults - : M z + 
| 20 470 50 350 so 440 
| aes: $40 600 | 
———————— m——————— | aima A AA AAAA Aa AANEEN AE EE EE D MEM E ED M l anaana amea anean manni etare ranee —_ 
Berblinger? — | 37 | £93 | 300~ 900 
(1932) | | 
a hs a ee i ce na Poa Snead ere rer : 
Bokelmanns 99 | F421 | 160- 840 
s | 
(1934) | 9 510 | 
pee Mase ——— caer e UM MEANING Tura 
Ottaviani” 70 $70 |. 50014300 
(1939) | | 
DURS —————À mmÓÓ—Ó— | ——————— | CM C DM EOS ee MEM ———————— M —— e poe CQ 
Busch? 243 | 660  BGOHt 286 
(1951) | | 
"""-————————— ^: Biol E EE EEEE OEN | cS a t e S c a aT P s I AIR RERUN RP avaa s a attamen m Ar LE eiie aae mense —— A! [Scere 
Dil! | 106 | 570 | 310- 990 
(1952 | | | 
MO GM NH. CNET NE MNT ae NOR nm-""-—-—-———— — ——M 2 
Di Chiro and | | 
Nelson | 608 | 400- 945 
i 
(1962 | | 


correlation was 0.0958, for the medium 
0.3469, for the large sella 0.0626. Karlas? 
compared the area of the mid-section of the 
anatomic specimen with the volume, and 


found a correlation of 0.54. The failure of 


tie lateral projection to provide a good 
prediction of sellar volume is probably due 
in large measure to the neglect of the trans- 
verse diameter, as suggested earlier. When 
tiis factor is included, more accurate pre- 
diction is in fact possible. Our data show 


that a correlation between the volume of 


tre cast of the sella turcica and the volume 
as estimated roentgenographically was 
0.846 (0.719 in adults, 0.594 in children), 
a figure significant at the 1 per cent level. 
Graphic representation of this correlation, 
with confidence belt, is presented (Graph 
1v). The discrepancy between cast and 
roentgenographic volume in each case 
averaged 19 per cent of the cast volume 
(17 per cent in adults, 24 per cent in 
caildren), with a range of zero to 83 per 


cent. In go per cent of cases, this value lay 
between zero and 32 per cent. In 38 of 46 
adults, the iGentécno cid li volume was 
smaller than that of the cast. 
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CAST VOLUME, mm? 


GRarH tv. Relationship between roentgenographic 
volume of sella and observed volume of sellar cast 
in 60 cases. 
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ANATOMIC VOLUME OF SELLA TURCICA (Mm?) IN ADULTS 
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(Graph v). 

D uen between pituitary volume 
and roentgenographic estimation of volume 
was 16 per cent of the pituitary gland 


CAST VOLUME, mm* 


Grars v. Relationship between volume of pitu- 
itary and volume of sellar cast in 62 cases. 
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volume (12 per cent in adults, 28 per cent 
in children). This is in fairly good agree- 
ment with the 18 per cent discrepancy 
found in Io cases reported earlier by Di 
Chiro. The range was I to 103 per cent, 
with go per cent of cases between 1 and 
28 per cent. The correlation coefficient was 
0.862 (0.720 1n adults, 0.758 1n children), 
significant at the 1 per cent level (Graph 
v1). In 49 of 63 cases, the roentgenographic 
volume was larger than the pituitary 
volume. 

If these data are representative, knowl- 
edge of the 3 linear dimensions of the sella 
should permit an estimate of pituitary 
size which will deviate from the directly 
measured volume of the excised pituitary 
bv an average of 16 per cent of the volume 
of the pituitary. An estimate of sellar 
volume can be made which will deviate 
from the observed volume by rg per cent. 
Stated differently, the pituitary size can be 
measured with an average accuracv of 84 
per cent and the sellar volume with an 
average accuracy of 81 per cent. In each 
case, estimates for adults were found to be 
more accurate than for children. If only 
adults are considered, average accuracies 
are 88 per cent for pituitary size and 83 
per cent for sellar volume. Each prediction 
can be made with the expectation that 9o 
per cent of cases will be accurate within 
approximately 30 per cent, and 95 per cent 
of cases may be expected to fall within the 
confidence belts shown in Graphs iv and vr. 
This range of error is probably a tolerable 
one in clinical practice, particularly as 
sellar pathology, when symptomatic, will 
usually have produced a greater degree of 
sellar enlargement than encompassed by 
this margin. A certain "no man's land” of 
borderline values will inevitably be found, 
as with most clinical tests. 

It may be somewhat surprising that a 
formula based upon sellar measurements 
should vield a value smaller than that of 
the sella turcica but larger than that of the 
pituitary gland in a majority of cases, and 
slightly nearer to the pituitary gland 
volume than to the volume of the sella. 


The Volume of the Sella Turcica 
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GRaprH vr. Relationship between pituitary volume 
and roentgenographic volume in 63 cases. 


This may be related to the fact that the 
formula for an ellipsoid was used. While 
most sellae are essentiallv ellipsoidal, some 
are rectangular. The pituitary gland ts more 
regularly ellipsoidal, and if the pituitary 
filled the sella at the center of each diam- 
eter, but did not fill the "corners" of the 
occasional rectangular sella, such an aver- 
age result might be anticipated. The use of 
a formula for sellar volume based upon the 
volume of the rectangle proves less accurate 
than the one emploved here, as the majority 
of sellae are indeed ellipsoidal. 

Comparison of this method with the 
methods of Meldolesi and Pansadoro,* 
and of Cardillo and Bossi" would cer- 
tainly suggest that greater accuracy may 
be attained with the latter techniques 
(Table n). We have not attempted to use 
the methods applied by these authors in 
their small series. Measurement of the 
dorsum, as required in the Meldolesi- 
Pansadoro method, 1s not possible without 
special techniques in more than half of 
cases, and the Cardillo-Bossi method re- 
quires frontal laminagraphy. While neither 
laminagraphy nor consistent projection of 
the dorsum into the foramen magnum is a 
particularly difficult procedure, both re- 
quire time, additional exposure of the pa- 
tient to radiation, and the use of equipment 
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not universally available. The method of 
Di Chiro has the advantage of applicabil- 
ity in routine clinical radiology. 


SUMMARY 
It is common paractice to estimate the 
size of the sella turcica from the lateral 
roentgenogram alone. Limitations of this 
2-dimensional approach are discussed, and 
the importance of consideration of the 
transverse diameter (width) is emphasized. 
Evaluation of sellar width may be made by 
measurement of: (1) the width of the dor- 
sum at its narrowest point ("waist") as 
seen in half-axial projections, (2) the floor 
of the sella on straight posteroanterior or 
anteroposterior roentgenograms, or in 
doubtful cases on coronal laminagrams, 
and (3) the anterior and (4) posterior walls 
of the sella as seen in submentovertical 
projections. Because of the ease and relia- 
bility of demonstration of the sellar floor 
in straight sagittal views of the skull, this 
method is recommended for routine use. 
It is pointed out that the length as well 
as the width of the sella can often be 
measured in submentovertical projections, 
and that the pathologic sella may show 
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f ] ; Sce 
changes in this view as well as in the antero- 
posterior, posteroanterior and lateral views. 


the sella turcica are discussed, and the most 
satisfactory method, in the authors' opin- 
ion, 1s detailed. 

The method previously proposed by Di 
Chiro for estimation of the volume of the 
sella is evaluated in 66 cases, with roent- 
genographic and anatomic comparisons. 
knowing the 3 linear dimensions of the 
sella which can in most cases be obtained 
from routine lateral and posteroanterior 
roentgenograms, tt is possible to state 
pituitarv gland size with an average 
error of 16 per cent and sellar volume with 
an average error of Ig per cent. If only 
adults are considered, the errors are 12 
per cent and 17 per cent respectively. 
Ninety per cent of cases will be accurate 
within approximately 30 per cent. It is felt 
that this range of error is probably accept- 
able for most clinical purposes. 
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The possibility of visualizing the anterior 
aspect of the dorsum in the submentovertical 
projection was suggested by Mr. Joseph Morel, 
Chief X-ray Technician at the Clinical Center, 
National Institutes of Health, Bethesda, Mary- 
land. Mrs. Carolyn Kline did the secretarial 
work. The statistical evaluations were per- 
formed by Mrs. Doris Sadowsky. 

We. acknowledge with gratitude the kind 
cooperation of Dr. Louis Thomas and members 
of the Pathology Department of the Clinical 
Center, National Institutes of Health, Beth- 
esda, Colonel J. E. Ash and Dr. Richard Lukes 
of Suburban Hospital, Bethesda, and Captain 
Suleiman Abul-Haj and Colonel John Isher- 
wood at the Walter Reed Army Medical Center 
in Washington, D.C. 
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LOW-OUT fracture of the orbit is a 

fracture of the orbital foor caused bv 
a sudden traumatic increase in intra-orbital 
pressure. This type of fracture is usually 
associated with herniation of orbital bone 
fragments and soft tissues into the sub- 
jacent maxillary sinus. 

Reports of fractures of the orbital floor 
are relatively uncommon in the medical 
iterature despite the increase in the number 
of patients with this tvpe of injury. Frac- 
tures of the orbital floor have been de- 
scribed mainly in the ophthalmologic and 
plastic surgical literature and, to a lesser 
extent, in the radiologic literature. 

In 1899, Lang? suggested that every case 
of traumatic enophthalmos was secondary 
*o a fracture of the orbital floor. Supporting 
:his 1s a review of 120 cases of facial frac- 
sures involving the orbit made by Pfeiffer!” 
in 1941. He observed that $3 patients de- 
veloped enophthalmos after the injury. In 
many of these cases the fracture was obvi- 
ous clinically and roentgenographically. In 
24 cases, where the fracture involved the 
oosterior orbital floor but did not break 
:he orbital rim, the diagnosis was estab- 
ished by means of roentgenograms alone. 

In 1940, Culler? indicated the advantages 
of laminagraphy of the orbit. McGrigor 
and Samuel, in 1945, described the roent- 
gen pianos of fracture of the orbital floor 
in the absence of fracture of the orbital rim 
in patients with diplopia. 

Converse, Smith, and others, ??.3.? in a 
series of papers published between 1944 


and 1960, reported on the treatment of 


traumatic enophthalmos and diplopia fol- 
lowing fractures of the orbital floor. These 
authors described the blow-out fracture 


syndrome and discussed its causation. 
Smith and Regan" produced a blow-out 
fracture in a cadaver by striking the orbit 
with a hurling ball. 

Duke-Elder? in the Textbook of Oph- 
thalmologv, has a good description of frac- 
tures of the orbital floor. This tvpe of frac- 
ture is not dealt with in most textbooks of 
roentgen diagnosis. One case is described 
bv Young? in “Skull, Sinuses and Mas- 
toids." More recently, the roentgen diag- 
nosis of blow-out fracture of the orbital 
floor was described bv Lewin, Rhodes, and 
Pavsek? and 3 cases were reported. 


ROENTGEN DIAGNOSIS 


A diagnosis of blow-out fracture of the 
orbit by roentgenograms is frequently 
missed if the roentgenologic examination is 
not comprehensive. Fracture lines may be 
mistaken for superimposed bony septa or 
suture lines, or be hidden by disease proc- 
esses in the underlving maxillary sinus. 
The thin orbital floor, partially transparent 
on roentgenograms, may be obscured 
against the background of other bones of 
the skull. 

The common signs of blow-out fracture 
of the orbit are: (1) fragmentation of the 
bone of the orbital floor; (2) depression of 
bony fragments; and ( 3) prolapse into the 
subjacent maxillary sinus of orbital soft 
tissue. Associated roentgen findings may 
be: (1) fracture of the inferior orbital rim; 
(2) fracture of the medial orbital wall, indi- 
cated by extension of the orbital soft tissue 
shadow into the plane of the ethmoid 
cells; (3) opacification of the ‘underlying 
maxillary sinus by hemorrhage; and (4) 
emphysema of the orbit due to entrance of 


* From the Departments of Roentgen Diagnosis, Ophthalmology and Plastic Surgery, Manhattan Eye, Ear and Throat Hospital, 


New York City, and Institute of Reconstructive Plastic Surgery, 


New York University Medical Center. 
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air through a fractured common bony 
wall between the orbit and adjacent sinus? 
(See Case v, Fig. 7, 4 and B). 

A fractured orbital floor is seen as a 
depressed, regular or irregular, horizontal 
or curvilinear bone density superimposed 
to a variable extent on the upper half of 
the maxillary sinus (See Case iv, Fig. 6). 
floor usually can be demonstrated on the 
Waters’ view of the maxillary sinuses and 
orbits as white bony lines, if the edges of 
the fragments are parallel to the roentgen- 
ray beam. When bony fragments are super- 
imposed on each other and not exactly 
parallel to the beam, they will cause a plane 
of gray density on the roentgenogram. 

Thin bony fragments in a plane of go° 
to the roentgen ray will not be visible on 
roentgenograms. The roentgen diagnosis 
will then depend entirely on the demon- 
stration of prolapsed orbital soft tissue pro- 
filed by air in the subjacent maxillary sinus. 
This herniated soft tissue is seen as an 
opaque gray to white soft tissue density on 
the roentgenogram (See Case vri, Fig. 9). 
If the herniated soft tissue is orbital fat, 
its appearance may simulate a small 
transparent cyst in the upper half of the 
antrum (See Case vii, Fig. 10, Æ and B). 

The stereoscopic or  nonstereoscopic 
Waters’ posteroantertor projection (or slight 
modifications of it) for visualizing the 
orbits, maxillary sinuses and facial bones is 
most useful for demonstrating blow-out 
fracture. 

The Caldwell posteroanterior projection 
of the orbits may reveal the downward dis- 
placement of the orbital floor. In the 
Caldwell projection, however, fracture of 
the orbital floor is usually obscured bv 
superimposition of the petrous pyramid 
over the lower portion of the orbit and the 
upper portion of the antrum. 

Depressed fracture of the orbital floor 
and prolapse of the orbital soft tissues into 
the maxillary sinus may not be detectable 
by roentgen examination if the sinus is 
completely opaque from hemorrhage asso- 
ciated with fracture, or from pre-existing 
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sinus disease. Under these circumstances 
the herniated orbital soft tissues are not 
profiled because of the lack of air in the 
sinus for adequate contrast (See Case xii, 
- ts). Visualization is facilitated by 
evacuation of blood and the introduction of 
air into the maxillary sinus (See Case xiv, 
Lag; 16,7 and 2B). 

Anteroposterior or posteroanterior lamin- 
agrams of the orbits and maxillary sinuses 
mav demonstrate fractures of the orbital 
Hoor with greater clarity than the routine 
Waters’ view (See Case 1x, Fig. 11, Æ and 
B). Laminagrams are done at 0.5 to I cm. 
intervals from the anterior to the posterior 
limits of the orbits and antra. By this 
method fractures at different levels of the 
orbital Boor mav be demonstrated even 
when the diagnosis on routine Waters” pro- 
jection is difficult to determine. 

In the late post-traumatic phase, roent- 
gen diagnosis 1s usually facilitated because 
of subsidence of soft tissue edema and 
hemorrhage and return of air in the maxil- 
lary simus. Air is an excellent contrast 
medium for profiling herniated orbital soft 
tissues and bone fragments. 





ANATOMY OF THE ORBIT 


The orbital contents are protected ante- 
riorly bv a strong rounded rim of bone, the 
superior orbital arch of the frontal bone 
above, the zvgoma laterallv, the frontal 
process of the maxilla medially, and infe- 
riorly by the relatively thick rim of the 
orbital Hoor, formed by the zvgoma and 
maxilla (Fig. 1). Situated between the two 
strong bony abutments, the zvgoma and 
frontal process of the maxilla, the inferior 
orbital rm is supported from below by rela- 
tively thin bone which constitutes the an- 
terior wall of the maxilarv sinus. The 
posterior half of the orbital floor is an area 
of thin bone which separates the orbital 
cavity from the maxillary sinus. This thin 
portion of the orbital floor is weakened fur- 
ther bv an infra-orbital groove or canal. 
The orbital walls are thin in two additional 
areas over the temporal fossa, laterally, 
and in the lamina papyracea and orbital 
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Fic. 1. Diagram showing the anatomy of the bony orbit. 
(Reproduced with permission of British T. Plast. Surg?) 


plate of the ethmoid, medially. These thin 
areas are readily demonstrated by trans- 
illumination of the dried skull. 


MECHANISM OF BLOW-OUT FRACTURE 
OF THE ORBIT 

Blow-out fractures result from sudden 
increase of intra-orbital pressure, secondary 
to a blow to the eye and soft tissues of the 
orbit from a convex object of greater diam- 
eter than the orbit (Fig. 2). The orbital 
soft tissues are suddenlv compressed and 
the increased pressure is transmitted to the 
bony orbital wall. Since the thin floor of the 
orbit posterior to the eveball is shghtly 
elevated, 1t receives the greatest impact 
from traumatic increase of intra-orbital 
pressure. Consequently, the Hoor is the 
usual site of fracture. Bony fragments and 
orbital soft tissues are displaced downward 
into the underlying maxillary sinus. This 
may be accompanied by hemorrhage. Oc- 
casionallv, the blow-out fracture will in- 
volve the medial orbital wall in the area of 


Fic. 2. Diagram showing how a blow to (/7) the soft 
tissues of the orbit causes (B) a blow-out fracture 
of the orbital foor with prolapse of bone frag- 
ments and soft tissues, and incarceration of the 
inferior oblique and inferior rectus muscles. (Re- 
produced with permission of Am. Y. OpAtA. V?) 


of the ethmoid. Medial displacement. of 
bony fragments and orbital soft tissues will 
be accompanied by local hemorrhage and 
edema in the plane of the ethmoid cells. 
CLINICAL SIGNS OF BLOW-OUT 
FRACTURES OF THE ORBIT 
Enophthalmos, downward displacement 
of the eveball, impaired upward rotation of 





mass 






Fractured 
floor of orbit 


Antrum 


IO12 T. Zizmor, B. Smith, C. 
the eyeball, diplopia, and sensory distur- 
bances of the skin supplied by the infra- 
orbital nerve are the most important clin- 
ical manifestations of blow-out fracture. 

Enophthalmos appears after resorption 
of hematoma and subsidence of edema. 
Enophthalmos of long standing is par- 
ticularly difficult to correct because of 
atrophy of the intra-orbital soft tissues. 

Traumatic enophthalmos results from 
both a relative and an actual enlargement 
of the orbital cavitv. The orbital fat con- 
tained in a larger orbital cavity is not suffi- 
cient to maintain the normal position of the 
eveball.5 In addition, scar tissue, as well 
as herniation and incarceration of orbital 
tissues between the depressed bony frag- 
ments, may pull the orbital contents 
posteriorly and inferiorly. 

Impairment of motility of the eyeball, 
resulting in diplopia, may be secondary to: 
(1) direct trauma to the inferior rectus and 
inferior oblique muscles, or incarceration of 
these muscles by scar tissue, (2) herniation 
of the orbital soft tissues, or (3) nerve 
injury. 


TREATMENT 


A blow-out fracture mav be treated bv 
an infra-orbital or a transantral approach. 

With the infra-orbital approach an in- 
cision 1s made in the skin exposing the 
infra-orbital rim. The periosteum of the or- 
bital floor is elevated and the fracture re- 
duced. Some type of support is then used. 
An autogenous bone graft is the safest and 
best support, but various synthetic sup- 
ports may be used instead. The danger of a 
synthetic support is the same as that pre- 
sented by any buried foreign body. Hence, 
such support should only be resorted to 
when absolutely necessary. 

The transantral approach involves mak- 
ing a window in the anterior wall of the 
maxillary sinus above the canine fossa. 
The fracture is then supported with packing 
or a balloon, either of which is left in place 
for at least 2 weeks. 

It is often necessary to employ both the 
infra-orbital and the transantral approaches 
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on one patient. When using either tech- 
nique it 1s necessary to avoid injurv to the 
nerves of the teeth, the infra-orbital nerve, 
and the ocular muscles. 


REPORT OF CASES 


Case 1. Fig. 3. Y.H., a 31 year old female, 
was struck in the right orbit 4 weeks prior to 
admission. The presenting complaint was dip- 
lopia. The tracture site was approached infra- 
orbitally and found to extend anteriorly to 
within 1.5 cm. of the inferior orbital rim. The 
orbital contents incarcerated in the fractured 
orbital floor were released bv traction and eleva- 
tion. An iliac bone graft was used to cover the 
detect. Recovery was uneventful. 

Roentgen Find tres: October 18, 1960. On the 
Waters" view, a MAENE SpacReation of the 
right antrum was noted. There was a transverse 
bone fragment in the upper medial third of the 
antram associated with a rounded soft tissue 
mass. The impression was that of a blow-out 
fracture of the floor of the right orbit. 


Case i. Fig. 4. D.M., an tr year old white 
bov, fell and suffered a blow to the right orbit 3 
days prior to admission. The presenting com- 
plaint was diplopia. The fracture site was vis- 
ualized by a transantral approach, reduced, and 
maintamed in its reduced position by aureomy- 
cin packing, which was removed from the 
antrum 2 weeks later. Recovery was uneventful, 

oou un Findings: February 19, 1958. The 
erect Waters! view revealed depression of the 
right orbital Hoor and soft tissues in the plane of 
the upper antrum. 


Case ni. Fig. 5, Zand B. G.F., a 24 year old 
white m: a was struck in the left eye. The pre- 
senting complaint was enoph thalmos. Approach 
to the fracture was infra-orbital. The prolapsed 
orbital contents were reduced. Further ap- 
proach to the fracture site was made through a 
transantral incision. Reduction was completed 
and an tac bone graft was used to stabilize the 
floor of the orbit. Fhe maxillary sinus was 
filled with aureomycin. nasal packing which 
was removed 2 weeks after the operation. Re- 
covery was uneventful. The enophthalmos was 
corrected. 

Roentgen Findings: April 2, 1959. The erect 
Waters’ view and supine laminagram revealed 
a broad, rounded prolapse of orbital soft tissues 
inte the u upper half of the left antrum through a 
fracture of the orbital floor. 
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Fic. 3. Case r. Waters’ view showing moderate opaci- 
fication of the F antrum and a transverse bone 
fragment in the upper medial third of the antrum 
associated with a rounded soft tissue mass. 


Case iv. Fig. 6. B.G., a; 
female, was struck in the left eye with a fist 4 
weeks prior to admission. The chief complaints 
were discomfort and diplopia. The fracture site 
was explored through the maxillary sinus by 
means of the Caldwell-Luc approach and an 
incision through the eyelid along the inferior 
orbital m argin. 'The fracture was reduced and it 
maintained reduction without support. The 
patient recovered most of her ocular rotation 
and the field of diplopia was decreased. 

Roentgen Findings: p January 13, 1961. The 
erect Waters’ view demonstrated fragmentation 
of the floor of the 
orbital soft tissues into the upper third of the 
antrum, 


3^ vear old Negro 


Fig, ds A and d Js Torri $7 Year old 


€ 4 
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Fic. 4. Case 11. Waters! view $ 
the right orbital floor and soft tissues in the plane 
of the upper antrum. 
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left orbit with prolapse of 


showing depression of 
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Hic. s. Case ut. (4) Waters’ view and (8) lamina- 
gram show a broad, rounded prolapse of orbital 
soft tissues into the upper half of the left antrum 
through a fracture of the orbital floor. 


Negro male, was struck in the left eye with 
fist $ days prior to admission. The chief com- 
plaints were diplopia and pain EU to chemosis, 
emphysema, Sa hematoma. The fracture was 
approached infra-orbitally and the continuity 
of the floor was re-established with an 1liac bone 
graft. Recovery was complete. 





view shows 
of the floor of the left orbit with prolapse of the 
orbital soft tissues into the upper third of the 
antrum. 


Fic. 6. Case 1v, Waters’ fragmentation 


o 


Vic. 7. Case v. (4) Waters’ view shows emphysema 
of the left orbit and herniation of orbital soft tis- 
sues. (5) Laminagram confirms presence of a blow- 
out fracture, 





Roentgen Findings: April 11, 1989. The erect 
Waters’ view revealed emphysema of the left 
orbit and Hanoi of orbital soft tissues 
through a fractured orbital floor into the upper 
half of the antrum. Polypoid thickening of the 
sinus membrane was suggested on the upright 
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Vic. 8, Case vr. Waters! view shows small 
transparent soft-tissue mass in the upper medial 
angle of the right antrum and an oblique bone 


fragment of the floor of the orbit. 
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Waters’ view, A supine laminagram confirmed 
the ET nce of a blow-out fracture of the orbital 
floor. The disappearance of apparent soft-tis- 
sue thickening alon medial, lateral and inferior 


1g 
borders of rhe antrum on th le supine lamina- 
gram indicated that the finding on the 
Waters’ view 
rhage. 


erect 
represented submucosal hemor- 


Case vi. Fig. 8. J.H., a 16 year old white 


ee was mu ip the E tevew with ian id 


tation of oc GR rotation. 
Uti iz ee a p eran approach, the fracture 
was visualized and reduced digitally. The integ- 
rity of the floor was maintained with an antral 
pack of aureomycin gauze which was left in 
place for ty days. Recovery was complete. 
There was no residual diplopia. 

Roe rigen Findings: March 1, 1961, 
AN aters vi 


The erect 
ew revealed a small, eyst-like, t ie 
parent soft-tissue mass in the upper medial 
angle of the e right antrum and an oblique bone 
fragment of I the floor of the orbir. 


. Fig. g. A.D., a 62 year old white 
fel on the sidewalk and struck her 
right eye on the evening prior to admission. The 
chief complaint was di ey ta. The fracture site 
was explored transant E A bomb-bay type of 
ee fracture was revealed. Bone fragments 
and prolapsed orbital soft tissues were elevated 
and a terramyem antral pack was used to sup- 
port the orbital floor. There was no residual 
diplopia, 
Roentgen Findings: December 24, 1960. The 
erect Waters’ view showed a depression of the 
fractured floor of the right oribr into the upper 


DM i e, 





hic. 9. Case vii, Waters! view shows a depression of 
the fractured floor of the right orbit into the upper 
third of the right antrum and orbital soft tissue. 
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third of the right antrum together with orbital 
soft tissue. The right antrum was opacified bv 
hemorrhage. There was emphysema of the 
right orbit. A fracture of the medial orbital wall 
with opacification of ethmoid cells was also 
roted. 


Case vui. Fig. 10, 4 and B. P.V., a $1 year 
cld white female, was in an automobile accident 
and injured her left eye 4 months previously. 
Her complaints were all referable to an imbal- 
ance of ocular motility. Since there was a 
negligible amount of enophthalmos, treatment 
consisted of surgery of the extra-ocular muscles 
and no attempt was made to correct the orbital 
fracture. 

Roentgen Findings: November 12, 1957. The 
Waters view and the supine laminagram re- 
vealed a broad herniation of orbital soft tissues 
into the upper half of the left antrum through a 
blow-out fracture of the floor of the orbit. The 
prolapsed orbital fat appeared to be trans- 
parent. 


Case ix. Fig. 11, Æ and B. M.P., a 36 year 





Fis. ro. Case vur. (A) Waters’ view and (B) lamina- 
zram show a broad herniation of orbital soft tis. 
sues into the upper half of the left antrum. 


Blow-out Fractures of the Orbit 





TOTS 


Fic. 11. Case 1x. (4) Waters’ view and (2) lamina. 
gram show transparent cyst-like, soft tissue dens- 
ity in the upper third of the left antrum. 


old white female, was struck in the left orbit by 
a fist 1 week prior to admission. Her chief com- 
plaint was diplopia. The fracture site was ap- 
proached transantrally and infra-orbitally. An 
iliac bone graft was used to repair the fracture 
after the incarcerated muscles were released. 
The fields of diplopia were decreased; some dip- 
lopia on extreme gaze persisted, 

Roentgen Findings: August 7, 1959. The erect 
Waters’ view and the supine laminagram re- 
vealed a transparent cvst-like, soft-tissue den- 
sity in the upper third of the left antrum along 
with depressed bone fragments of the orbital 
floor, The laminagram confirmed the presence 
of a blow-out fracture of the orbital foor with 
greater clarity. 


Case x. Fig. 12. H.C., a 27 year old white 
male, was struck in the left eye with a fist, 3 
days prior to initial examination. There was no 
diplopia. The chief complaint was referable to 
soft-tissue injury. The patient refused surgery 
and did not return to the clinic for follow-up. 

Roentgen Findings: December 27, 1960. The 
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Case x. Waters’ 
the floor of the left orbit with a lobulated eyst-hke, 


Fic. 132. 


ng below the floor of the 


soft tissue mass projectit 
orbit. 


erect Waters’ view revealed a fracture of the 
floor of the left orbit with a lobul ate 1cyst-like, 
soft-tissue mass projecting below the floor of the 
orbit into the upper half of the subjacent 
antrum. 


Case xt. Fig. 13. A.S., a 19 year old white 
male, was struck in the left eve 1 day prior to 
admission. The chief complaint was diplopia on 


extreme upward gaze. An infra-orbital ap- 
proach was emploved. The fracture of the 


orbital noo was bridged with a silicose implant 
3.£ cm. X 3em. X 2mm. Some diplopia persisted 
3months duri rativelv. 

Roentgen Findings: December 19, 1960. The 
erect Waters! view demonstrated a prolapse of 
orbital soft tissues into the upper medial third 
of the left antrum through a fractured orbital 
floor. The fragments were well seen. 


Case xii. Fig. 14, ,7 and B. A.S., a $1 year 





Vic. 13. Case xi. Waters’ 
orbital soft tissues 


the left antrum. 


view shows a fracture of 


view shows a prolapse of 
into the upper medial third of 
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old white male who struck his left eve on the 
corner of a bed, was first seen 1 week after 
injury. His complaint was diplopia. A roentgen 
evaluation was made and the patient refused 
surgery. Three months later the diplopia was 
complicated by progressive enophthalmos. 

Roenigen Findings: November 20, 1957. The 
erect Waters! view and the pude lai ninagram 
showed a herniation of orbital soft tissue and 
E e ts into the upper half of the left 
antrum. The laminagram confirmed a blow-out 
eiue of the lett orbital foor with depression 
of orbital and bone fragments. À 
fracture of the medial orbital wall was also 
clearly delineated with a medial displacement 
of orhital into the plane of the 
ethmoid cells. 


soft tissues 


soft tissues 


CASE xut. Fig. 15. H.S., a 44 year old white 
female, injured her right eye in an RE 
accident to months prev iously. Her presenti 


complaint was a right enoph ithalmos of 8 bU 
A combined infra-orbital and transantral ap- 
proach was used. An iliac bone graft was ap- 
phed to re-establish the defect in the orbital 
floor. The volume of orbital soft tissue was in- 
creased with insertion of fascia from the right 





(1) Waters’ view and (B) lamina. 
and 


Kia. = Case xi. 
gram show bend of orbital soft tissue 
m e fragments into the upper half of the antrum. 
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thigh. Two weeks postoperatively the enoph- 
thalmos was correct to within 1 mm. 

Roentgen Findings: March 7, 1961. On the 
erect Waters’ view a very opaque right antrum 
was noted. The hemorrhage into the antrum 
obscured the fracture fragments and the herni- 
ited orbital soft tissues. 


Case xiv. Fig. 16, Æ and B. A.J., a £2 year 
old white male, was struck with a fist in the left 
eve § days prior to admission. His initial com- 
plaint was ecchymosis with proptosis of the left 
eye. There was no ocular rotation. Prior to the 
roentgen examination, the blood in the left 
antrum was aspirated and air substituted. A 
transantral approach was utilized to reduce the 
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employed to maintain the integrity of the or- 
bital floor. 

Roentgeu Findings: May 24, 1961. The 
Waters’ view and the supine laminagram re- 
'ealed a depressed fracture of the left orbital 
floor with downward herniation of orbital tis- 
sues profiled by a trace of air in an opaque left 
antrum. A fracture of the medial orbital wall 
was indicated by opacification of ethmoid 
cells. There was emphysema of the left orbit. 


SUMMARY 


Blow-out fracture of the orbital floor 
is caused by a sudden traumatic increase 
of intra-orbital pressure secondary to a 
blow from a round, hard object of a diam- 
eter larger than that of the orbital rim. 
This type of fracture is usually associated 
with prolapse of orbital bone fragments and 
sort tissues into the underlying maxillary 
sinus. 





edo 


Case xir, Waters’ view shows an opaque 
right antrum. 
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Fic. 16. Case xtv. (7) Waters’ view and (B) lamina. 
gram show a depressed fracture of the left orbital 
floor with downward herniation of orbital tissues 
profiled by a trace of air in an opaque left antrum. 


The clinical signs of blow-out fracture 
of the orbit are enophthalmos, downward 
displacement of the eyeball, impaired rota- 
tion of the eveball, diplopia and sensory 
disturbances of the skin supplied by the 
infra-orbital nerve. 

The clinical syndrome of blow-out frac- 
ture is not as widely publicized in the 
medical literature as it should be. The 
injury causes cosmetic deformity and func- 
tional impairment of vision as evidenced 
by enophthalmos and ptosis of the eve- 
ball and diplopia. 

Early treatment ensures the best cos- 
metic and functional results. Therefore, 
early diagnosis established by proper roent- 
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genographic techniques and interpre tds 
tion is important. T he Waters' view and 


the supine anteroposterior laminagram are 
discussed as essential diagnostic aids. The 
main roentgen signs are: (1) fragmentation 
of the bone of the orbital floor; (2) depres- 
sion of bony fragments; and (3) prolapse 
of orbital soft tissues into the upper half of 
the subjacent maxillarv sinus. 

Effective surgical repair is possible by an 
infra-orbital or transantral approach. A 
combination of the two 1s sometimes neces- 
sary. Autogenous bone graft is often used 
for bridging the bone defect in the frac- 
tured orbital floor. With the transantral 
approach, packing or a balloon may be 
left in the underlying antrum to support 
the fractured floor for a period of 2 weeks. 

The blow-out fracture of the orbit is 
discussed and I4 Cases are presented. 

The importance of roenteenologic diag- 
nosis of this condition by comprehensive, 
thorough and individualized examination 15 
described. 

Judah Zizmor, M.D. 


136 E. 64th Street 
New York 21, New York 
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MASTOIDITIS AND CHOLESTEATOMA: A 
ROENTGEN APPROACH * 


By JOSHUA A. BECKER, M.D., 


PHILADELPHIA, 


HE indications and purpose for middle 

ear and mastoid surgery have under- 
gone change within the recent past. Com- 
pere? has emphasized the reason for this 
revision, 7.e., reconstructive surgery for the 
improvement of hearing. Another factor is 
the change in the nature of acute and 
chronic infection of the middle ear and 
mastoid as a result of antibiotic therapy. 

The advent of tympanoplasty has made 
it imperative to exclude chronic infection 
(cholesteatoma) prior to surgery. The 
presence of residual infection will alter the 
nanagement of the individual case, że., 
tympanoplasty with or without mastoidec- 
romy. Often this decision is made clinically, 
out at times additional information as to 
:he presence and the extent of disease can 
ce obtained from roentgen examination. 
Antibiotic therapy has produced atypical 
cases of middle ear and mastoid disease. 
\Ivers'® has stated that 20 per cent of 
yatients with chronic ear disease mav de- 
velop otitic complications and, therefore, 
should have the benefit of surgery. Here, 
LSO, roentgen examination can give in- 
ermation helpful to the diagnosis of dis- 
'ase. 

This resurgence of interest in middle ear 
ind mastoid disease? 57:5 has stimulated us 
€ obtain better roentgenographic evalua- 
ion of the temporal bone. With this pur- 
ose in mind, we have reviewed our middle 
ar and mastoid material to see what our 
.ccomplishments were and what could be 
lene to improve our diagnostic abilitv. In 
ddition, we wished to establish a regimen 
hat gives good diagnostic results, but vet 
8 st sufficiently practical so that it can be 
lone with conventional equipment and 
vithout undue technical difficulty. 

The temporal bone is a difficult area to 


* From the Department of Radiologv, 
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examine and interpret. The radiologist's 

familiarity with the anatomic structures 
and their relationships, his abilitv to 
properlv project these structures on roent- 
genograms, and his diagnostic acumen in 
interpreting the normal and abnormal are 
of prime importance. 


The cen portions of F the wine bone 
which are of specific interest in otologic 
radiology are the tympanic, mastoid and 
petrous. Figure 1.4 demonstrates a coronal 
section through these portions of the tem- 
poral bone. We place much emphasis in 
our diagnosis of disease on the attic and 
antral area. The attic contains the head of 
the maleus and incus and is situated im- 
mediately above the middle ear. The 
antrum 1s located lateral to the attic and 
superior to the external canal. A lateral 
projection of the area of interest is seen 
through a sagittal section of the middle ear 
as shown in Figure 1B. The antrum is 
again seen superior and posterior to the 
middle ear. The attic is superior to the 
middle ear. 

The middle ear is actually a wafer- 
shaped structure that has an anteroposte- 
rior and a cephalocaudad diameter of 15 
mm., but a mesiolateral diameter of only 
4 mm.5 

The mastoid antrum varies in size, but 
various investigators? ^?! give the maxi- 
mum size in the cephalocaudad diameter 
as 12 mm. The mesiolateral diameter is 6 
mm. in the inferior portion and 10 mm. in 
the superior portion. The antrum is sur- 
rounded by the mastoid portion of the 
temporal bone with the superior border 
being the tegmen tympani. The horizontal 
semicircular canal, an important landmark, 
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MALLEUS 
ANTRUM NUUS 
EUSTACHIAN iNCUS 
TURE B vite 
A bas nat ec — N. CHORDA TYMPANI 
|  SYTAPES 
EUSTACHIAN CAROTID. CANAL 
i TUBE 
moemoe FACIAL CANAL 
JUGULAR FOSSA 
| 
STYLOID PROCESS = s Tip 
EXTERNAL CANAL EXTERNAL CANAL 
t CARTILAGINOUS} SON B 
lic. 1, The diagrams show the relation of the attic and antral area to the middle ear. The coronal section 


(4) 1s similar to a Stenvers view and the sagittal section e is similar to a Runstróm view. (Figure 1B 
is adapted from "Surgery of the Ear" by George E. Shambaug 1, ALD., W. B. Saunders Company, Phila- 


delphia, 1959.) 


produces a bulge on the medial and poste- 
rior aspect of the antrum.” 

The middle ear and eustachian tube 
form from the first pharvngeal pouch, 
which is entoderm, and thev are lined 
with simple noncili ated cuboidal epitheli- 
um. The external ear forms from the first 
branchial groove, which is ectoderm, and it 
is lined with stratifed squamous cell epi- 
thelium. Both of these structures grow 


towards each other and their point of 


junction is the tympanic membrane. The 
ossicles form from the first and second 
branchial arches and are cov ered with the 
epithelium of the middle ear.!* 

The mastoid antrum forms as an out- 
pouching of the middle ear in the sixth 
fetal month. This degree of development is 
present in the infant at birth and up to the 
age of six months. The structures of the 
middle ear and inner ear are of their adult 
size at the time of birth. They are situated 
more laterally than in the adult and as 
growth and d levelopment occur, there is an 
apparent medial drift of these structures, 
However, this is onlv the differential 
growth of the petrous bone about the mid- 
dle and inner structures. 2? 

Between the ages of six months and two 


years, there may be a gradual extension of 


alr cells from theantral area to and inc luding 
the mastoid tip. From the age of two to 


adulthood, pneumatization can extend into 
the squama of the temporal bone and 
zveoma.?? 

Roentgenographically, the mastoid has 
acquired adult appearance by the age of 
two and can be evaluated as an adult 
mastoid.?* 

There are different degrees of normal 
development: (1) diploic and (2) pneu- 
matized. The pneumatized mastoid is of 
(a) minimal, (b) moderate or (c) extensive 
development. Roentgenographically, the 
diploic mastoid and sclerotic mastoid (old 
disease) may be difficult to differentiate. 
Minimal cellular de evelopment shows only 
periantral air cells with the remainder of 
the mastoid diploic. Moderate and exten- 
sively pneumatized mastoids show air cell 
development i in the mastoid and, at times, 
adjacent bones. 


ROENTGENOGRAPHIC TECHNIQUE 


The quality of the roentgen technique is 
a major factor for success in the evaluation 
of mastoids.? Perfect technique must be 
E tar Surtees T he reviewed c case 


in Angas were in studies aek TE not 
show the attic and antral area. Factors 
influencing mastoid technique are similar 
to those influencing all roentgenographic 
techniques. However, some aspects of tech- 
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nique are critical. A major cause of unsharp 
roentgenograms is patient motion. All the 
precautions concerning proper kilovoltage 
and focal spot are worthless with the first 
nod of the patient's head during an ex- 
posure. The patient should be comfortable 
(therefore, preferably in a sitting posi- 
tion) and some means of head immobiliza- 
qead unit acceptable for this purpose (Fig. 
2). The head clamps immobilize the patient 
well and the vertical tube swing permits 
cephalocaudal tube angulation, This ap- 
paratus has the disadvantage of having no 
Forizontal tube angulation. Furthermore, 
1z does not permit the patient's shoulder to 
be placed under the cassette holder, so 
tiat there is a degree of awkwardness in 
positioning. The Lysholm head unit over- 
comes the former disadvantage bv allow- 
irg tube angulation instead of rotation of 
the patient. However, with careful position- 
ing, any upright cassette holder can be 
utilized. 

The equipment should permit a short 
subject-to-film distance for best detail. 

We have found that a 1.o mm. focal 
spot roentgen-ray tube will resolve the fine 
detail of the septal walls and is quite ade- 
quate. Although a o.3 mm. focal spot is 
optimal, this is not felt to be necessary. 

The kilovoltage should be sufficiently 


dense bone. Winderen and Zimmer” demon- 
strate the value of proper penetration with 
an example of the obscuration of a choles- 
teatoma with low kilovoltage. With the in- 
crease in kilovoltage, a grid (moving 
Potter-Buckv) is frequently necessary to 
preserve contrast (we use an 8:1 grid). 
Coarse stationarv grids will detract from 
the quality of the roentgenogram. A small 
cone that will only encompass the ex- 
amiaed area should be used to further de- 
crease scatter and preserve contrast. We 
utilize a 12 inch diameter cone for the Run- 
strom and Stenvers and a Z inch diameter 
cone for the Maver projections. 

Average exposure for a Runstróm pro- 
jection (Bucky) is 30 mas. (100 ma., $$ sec.) 
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Fic. 2. Patient positioned for the Runstróm view 
with the Franklin head machine. 


at 8§ kvp. and for a Mayer projection 
(flash) 20 mas. (100 ma., } sec.) at 80 kvp. 

We emplov onlv registered. technicians 
in our department and do not have a tech- 
nicians’ school. However, no one tech- 
nician does mastoid roentgenography ex- 
clusivelv. We feel that, if possible, one 
technician. should be responsible for all 
mastoid roentgenography. 


ROUTINE EXAMINATION 


Through the years innumerable projec- 
tions have been described for demonstrat- 
ing the mastoid, but these views all fall 
essentially into two gross categories 
lateral!?-1417.22.% and anteroposterior projec- 
tions of the mastoid. Many of the views 
are slight variations of one another and 
yield similar information, but at times the 
change in positioning to better demon- 
strate the attic and antral area 1s critical, 
i.e., the change from the Law projection to 
the Runstróm projection. 

After evaluation of various projections, 
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Fic. 3. Base projection. The diagram (4) illustrates the mastoid and middle ear seen on the roentgenogram 


(B). The middle ear is “triangulated” by the external and internal audrsory canals and the eustachian 
tube. 


we have chosen five views for a standard 
examination: Runstróm, Maver, base, 
Stenvers and Chamberlain-Towne. The 
Runstrém and Mayer projections are 
critical in evaluation of the artic and antral 
area. The remainder of the views offer 
correlative information and rarely are the 
sole diagnostic projections. 

The base view (Fig. 3, Æ and B) is ex- 
cellent for initial evaluation of the mastoid. 
This single film with one roentgenogra phic 
exposure and one processing avoids the 
error of variation of technique. This view 
shows both mastoids and middle ears a 
the same time. The side in question can be 
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compared to the contralateral side for 
aeration (mastokl and middle ear). The 
presence or absence of ossicles in the middle 
ear can often be determined. 

The critical and most valuable view in 


Shaw 


addition it shows the cellular construction 
of the mastoid, z.e., cell size and distribu- 


attic and antrum. Although other projec- 
tions have been shown to better demon- 





bic. 4. Runstróm projection. The diagram (4) illustrates the attic and antral area seen on the 


3 


ally 


roentgenogram (B). This view is also excellent for evaluation of cellular detail, 
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Fic. g. Mayer projection. The diagram (4) illustrates the attic and antral area seen on the roentgenogram 
(B). This is a better demonstration of this area than in the Runstrém view. Due to variation of petrous 
pyramid angulation, the positioning is not exact. This is a cause of poor reproducibility of this view. 


strate this area, the ease with which the 
projection is obtained and the consistency 
of diagnostic worth of the projection make 
this view the most valuable in our hands. 
Stereoscopy 1s an invaluable adjunct to the 
Runstróm projection. For instance, at 
times a vague attic or antral lucency be- 
comes definite with depth perception, or a 
vague lucency may be definitely identified 
as part of the external ear by stereoscopy. 

The Mayer projection (Fig. s, Æ and B) 
gives an excellent demonstration of the 
attic and antral area, but, because of the 
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distortion produced by this projection, 
evaluation of cellular structure is only fair. 
In our hands this projection has not always 
been dependable for diagnosis because of 
the lack of reproducibility. Although we 
have not emploved stereoscopy with this 
view, we feel it would be of aid in better 
evaluation of attic-antral disease. 

The Stenvers projection (Fig. 6, 4 and 
B) again demonstrates the cellular con- 


the entire petrous pyramid. A choleste- 
atoma must be quite large before it 1s identi- 





Fic. 5. Stenvers projection. The diagram (,7) illustrates the relation of the mastoid antrum to the horizontal 
semicircular canal seen on the roentgenogram (B). This view also gives an evaluation of the degree of 


pneumatization, 
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4) illustrates the area of the mastoid antrum seen 


on the roentgenogram (72). It is possible to visualize à normal antrum in a sclerotic mastoid. 


fied as a lucency lateral to the horizontal 
semicircular canal. We have not identified 
the normal antrum in a dense, sclerotic 
mastoid in the Stenvers projection. 

The Chamberlain-Towne projection (Fig. 
7, and B) is essentially an anteroposterior 
projection and a similar evaluation of the 
mastoid can be made as in the Stenvers 
view. However, here we are able to identifv 
the normal antrum in a dense, sclerotic 
mastoid. We can correlate findings revealed 
by the lateral projections (Runstróm and 
Maver) with an enlarged antrum in the 
Chamberlain-Towne projection and make 
the interpretation of cholesteatoma more 
definitive. 

Additional projections and methods have 
been suggested for mastold examination. 
We have not utilized them in the routine 
examination.?! One of these, the Chaussé 
ut view, has received a considerable 
amount of attention. In the hands of its 
proponents, good demonstration of the 
attic and antral area has been shown. How- 
ever, as in the Mayer projection, position- 
ing is very critical and it is felt that an 
apparatus such as the Lysholm head unit 
would be necessary, 

A recent addition to accurate positioning 
for mastoid study is the image intensitier.°° 
The desired view is readily produced, as 
with all fluoroscopic positioning. However, 
we have not utilized this technique in our 
routine work to date. 

Án adjunct to conventional diagnostic 
procedures is laminagraphy. This has been 
advocated for cases in which the diagnosis 


of cholesteatoma is made clinically but not 
confir med by conventional roentgen studies 
or the diagnosis is equivocal from the roent- 
genographic standpoint. Standard lamin- 
agraphy and the newly developed polv- 
tome are capable of increasing the diag- 
nostic ab lity of the radiologist.: 26,25,81 
We have not routinely examined mastoids 
with this technique. 


PATHOLOGY 


Various authors!?95257* have given clas- 
sifications of roentgenographic findings as- 
sociated with a diseased mastoid. We use 
a modification of these descriptions and are 
able to ascribe our observations to one or 
more categories. The interpretations cor- 
relate well with the clinical and surgical 
findings. 

(1) Normal. This consists of all degrees of 
pneumatization and diploic structure. The 
aerated cells are black, show thin bony 
septa and the septa are intact. The diploic 
mastoid has no cellular develop oment, and, 
as noted before, may give difficulty in dif- 
fere ntlation re the sclerotic mastoid. 

(2) Exudative Mastotditis (Fig. 8, 4, B 
and C). This interpretation depends upon 
an aerated mastoid that has become 
“cloudy” as the result of exudation replac- 
ing the air in the cells. The cell septa are 
intact. This correlates well with the acute 
infectious process. 

(3) Mastoiditis with Bony Breakdown 
(Fig. 9, Æ and B). This picture is similar 
to (2), but some septa are incomplete. 
This, we feel, indicates an osteolytic proc- 
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Fic. 8. Exudative mastoiditis. The “black” of the normal mastoid (47) has been replaced by a haze on the 
affected side (B). This is also demonstrated on the base view (C) with associated clouding of the left 
middle ear. The remainder of the mastoid morphology (cell integrity, septal thickness, etc.) is normal. 


ess. Clinical correlation has shown in the 
cases we have examined that actual bone 
necrosis occurred, 

(4) Chronic Mastoiditis (Vig. 10, 4 and 
B). The appearance of thick septa had at 
one time been considered by us as a varia- 
tion of normal. However, as clinical correla- 


tion with disease has accumulated, we feel 
this represents chronic disease just as 
mucosal thickening in the paranasal sin- 
uses represents disease. 

(5) Sclerotic Mastoid (Fig. 11). The ap- 
pearance of a dense, sclerotic mastoid 
represents old disease. Here the vital ques- 
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Fic. 9 itis with bony breakdown. The 


of integrity of cell wa 
tion is whether localized bony destruction 
repre esenting cholesteatoma formation ex- 
ists. 

(6) a. Attic Cholesteatoma (Vig. 12, 4 and 
B). This is bony erosion locali a in the 
attic. Cholesteatomas must be large before 


there is roentgen visualization.” 


-4 


b. Pd ul Cholesteatoma (Fig. 13 
Cand D): This 


TS 


is the extension 


B, 


e left mastoid 


lis 





cholesteatoma into the mastoid antrum and 
ng its enlargement. 
Ta T ma Formation. 





This is the extens son of the cholesteatoma 
farther out into the mastoid. 
The term ee NE toma’? remains con- 


troversial. Uhe relation of the lesion of the 
middle ear to the cholesteatoma or epider- 


* 


moid 1n other bones is not clear. The speci- 





‘ 


Fic. 10. Chronic mastoiditis. The ri ight side 


thickened septa of the mastoid 


"3 *N 


‘ft side (B) 
n ta wining, 


CA) is normal. The k shows 


cells which are air-ec 
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mens taken from both roentgenographi- 
callv and clinically diagnosed cholesteatoma 
have been reported by our pathology 
lepartment as (1) cholesteatoma, (2) the 
“so-called cholesteatoma of the middle 
ear,” (3) pseudo-cholesteatoma (to dif- 
rerentiate from the “true cholesteatoma”), 
(4) chronic inflammatory tissue with cho- 
lesterolosis, and (5) chronic inflammatory 
tissue. We are designating a localized ero- 
sive or destructive lesion in a sclerotic 
mastoid with one of the above five patho- 
logic interpretations a cholesteatoma. 


RESULTS 

We have reviewed the operative findings 
of 103 ears in 100 patients on whom pre- 
operative roentgenograms had been ob- 
tained. The results shown are separated in- 
to two groups: (a) the interpretation on 
the initial report, and (b) the interpreta- 
tion on review of the roentgenograms bv 
one of us (H.T.W.). In a first comparison, 
the material consists of 103 diseased ears 
including acute and chronic disease (Table 
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hic. 11. Sclerotic mastoid. The mastoid area is dense 
and airless. No evidence of bony erosion is seen. 

cholesteatomas of the 103 ears (Table i1). 

The interpretation has been called correct 





Fic, 12. Attic cholesteatoma. The Runstróm projection (4) shows erosion of the attic area. 
This is better demonstrated in the Mayer projection (B). 
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Fic. 13. Antral cholesteatomas. The Runstróm (7) and Maver (B) projections show an area of lucency 


mg 


extending from the middle ear out into the antral area. The Stenvers (C) and Chamberlain-Towne (D) 
views demonstrate an area of lucency lateral to the horizontal semicircular canal, also representing a cho- 


lesteatoma. 


only if the roentgenographic findings cor- 
related with the operative findings. The 
over-diagnosis of disease, Ze., calling an 
attic cholesteatoma an antral cholestea- 
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COMPARISON OF ROENTGEN FINDINGS WITH OPERATIVE 
FINDINGS IN IO3 CASES OF DISEASED EARS 
INCLUDING ALL ASPECTS OF 
INFLAMMATORY DISEASE 





Group b 
Reviewed 
Reading 
(per cent) 


Group a 

Original 

Reading 
(per cent) 


———————————————————————————————————————————————— eee 


Correctly diagnosed GS 2 
Over-diagnosed 9 8 
Under-diagnosed 26 19 


toma, and the under-diagnosis of disease, 
Lea caling an antral cholesteatoma a 


‘ ~ 


sclerotic mastoid, are considered incorrect 


Ihe roentgen diagnosis of cholesteatoma 
(Table 11) in our material compares favor- 
ably with other reports in the literature. In 
1936, SlacMillan® reported 584 cases with 
a diagnostic percentage of ço per cent. 

° and Chiat and Kittredge! have 
had similar findings. Winderen and Zim- 
mer," in a very complete analysis of mid. 
dle ear disease, had a ¢7.9 per cent correla- 
tive diagnostic percentage. Recently, Ten- 
sen e£ af. in a review of 80 cases and the 
efficacy of various projections in diagnosis, 
had a diagnostic percentage of 70 per cent 
without laminagraphy. 


TH 
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A 


Fic, 


14. The Law projection 4) s 


shows a sclerotic mastoid with equivocal, 
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if any, demonstration of an 


antral cholesteatoma. The Runstrém projection (B) well demonstrates the cholesteatora. 


Our cholesteatoma diagnostic percentage 
used to average ṣo per cent’ as in many 
other case series. The percentage incre ased 
to 58 per cent with the ad dition of the 
Kunstrom projection. There was a further 
increase of our diagnostic percentage to 70 
per cent with a review of the cases. The 
major area of misdiagnosis in our material 
was in the under-diagnosis of disease. This 
is evident in both the original and re- 
viewed readings. The pathologic process 


Tang II 


COMPARISON OF ROENTGEN FINDINGS WITH OPERATIVE 
FINDINGS IN 85 CASES OF CHOLESTEATOMAS 

Group a 3 

Original 

Reading 

(per cent) 


Re eview al 
Reading 
(per cent) 


Correctly diagnosed £8 ^ 
Over-diagnosed 6 g 
Under-diagnosed 36 ar 


most frequently misinterpreted was the 
attic cholesteatoma. 
A portion of the higher diagnostic per 


centage that we achieved today 1s the re- 
sult of the Runstróm projection. When this 
projection was added to the previous 
routine study, the lateral view had been 
the Law projection. Many times a cho- 
lesteatoma is evident on the Runstrém 
projection when it was not seen or was 
equivocal on the Law "e uon (Firg. TA, 
Aand B; and 12, f and B). A second factor 
producing a greater diagnostic percentage 
was the better interpretation of the roent- 
gen study. The results (Tables 1 and 11) 
show a marked reduction in under-diag- 
nosis in the revised interpretation with 
little change in the incidence of over-diag- 
nosis. The more accurate diagnostic per- 
centage in the reviewed re ading is a mani- 
festation of an experienced radiologist with 
a specific interest in mastoid roentgen- 
ography. 


1030 Toshua 


ÀA. Becker and Henry T. Woloshin 





Fig, 


the antral 


CONCLUSIONS 


Temporal bone roentgenography is help- 
ful to the otologist in evaluating middle ear 
and mastoid disease.’ The follow-up of mas- 
toid studies with surgical findings adds to 
the experience of the radiologist and per- 


mits him to make better interpretations of 


the roentgen study. eee history 1s of 
course of invaluable aid. Thus, although 


the importance of ne is not to be 
minimized, a factor of value is the exper- 


ience and interest of the radiologist, and 
the clinical aid given to him bv the otolo- 


irse 

Emploving a “realistic 
the temporal bone, we have been able to 
correlate 73 per cent of our interpret ations 
with the surgical hndings. The increase in 
diagnostic percentage is due partially to 
the adc dition of the Runstróm projection to 
our examination. A recurrent problem in 
radiology is that of the elaborateness of the 
examination, There is no doubt in our 


*5 "A * l a . » 2^ 
examination of 


s. Here, as in Figure 14, the Law projection (.7) s inadequate in demonstrating 
cholesteatoma that is well seen in the | 


Xunstróm projection (B). 


minds that additional techniques would 
vield some additional information. How- 


ever, we feel that a point of diminishing 
return would soon be reached. It is esti- 
mated that 20 per cent of all cholestea- 
tomas are in the attic,” and itis well known 
that attic cholesteatomas must be large 
before they produce bons changes that can 
be identified "oentgenographically. This 
was a m. Eo area of diagnostic error 1n our 
material. hus, althoug ih polylaminagraphy 
and special projections give a greater diag- 
nostic percentage, the maximum ability in 
diagnosing C holesteatomas, especially early 


attic lesions, approaches a limit. The in- 
crease 1n CR ability may not be 


proportional to the complexity and addi- 
tional cost of these techni ques. By employ- 
ing a “realistic”? examination, such as de- 
scribed, it is not difficult for all interested 
in temporal bone roentgenography to ob- 
tain good roentgenogt An acceptable 


diagnostic yield IS dependent upon the 


"ums. 


"OL 
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adiologist’s insistence on meticulous roent- 
renographic technique and his interest in 
emporal bone pathology. 


oshua A. Becker, M.D. 
emple University Medical Center 
*hiladelphia 40, Pennsylvania 
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HYPEROSTOSIS CRANII IN A NORMAL POPULATION* 


By A. SALMI, M.D., A. VOUTILAINEN, M.D., L. R. HOLSTI, M.D., 
and C-E. UNNÉRUS S, M. D. 
HELSINKI, INTAN 
YPEROSTOSIS cranii, nodular or equal frequency in both sexes. The same 


smooth thickening of the inner table 
of the skull, is a fairly common finding in 
skull roentgenography, though pronounced 
changes are more rare. Most of the cases, 
in the series of different 


authors a bese women. 


REVIEW OF THE LITERATURE 
Stewart," who was the first to consider 
the clinical and pathoanatomic observa- 
tions parallelly, regarded the condition as 
a syndrome in which hyperostosis, obesity 
and virilism are of hypophysial origin. 
The same view was expressed bv Moore,” 
who also introduced the following roent- 
genologic classification of the hy perostotic 
changes: (1) hvperostosis frontalis interna 
(HFI), in which the nodular thickening is 
limited to the area of the frontal bone; (2) 
nebula frontalis (NF), in which smooth 
thickening of the frontal bone is present; 
(3) hyperostosis calvariae diffusa (HCD), 
in which all the flat bones of the cranium 
are thickened; and (4) hyperostosis fronto- 
parietalis (HFP), in which the thickening 
1s localized to the region of the frontal and 
parietal bones. Moore also found that 
hvperostosis of the cranial bones may occur 
without clinical symptoms. No other bony 
changes are observed with the svndrome.!? 
Neuropsychiatric symptoms, psychic 
anomaly or mental retardation, and head- 
ache have not infrequently been recorded 
in association with cranial hyvperosto- 
s1s,3 1920212 Several workers have reported 
a correlation between diabetes mellitus in 
advanced age and cranial hy perostosis.! >? 
Hyperostotic changes in the skull have 
been noted by Di Chiro and Caughey? in a 
great percentage of patients with myotonic 
dvstrophy, the changes occurring. with 








authors observed that the cranial changes 
in these cases were most pronounced in pa- 
tients who had developed hypogonadism. 
Several investigators, on the other hand, 
have questioned the existence of any 
clinicopathologic significance of cranial 
hyperostosis.*!91.7?7 Henschen? was of 
the opinion that hvperostosis frontalis in- 
terna is a fairly common finding associated 
with senility in women. A familial occur- 
rence of hvperostosis has also been re- 
corded. eos Son ne reports published in the 
last tew decades have mentioned cranial 
hyperostosis in voung subjects? ^ "whereas 
earlier series generally were comprised 
solely of middle-aged and old persons. 


ETIOLOGY 


The etiology of hyperostotic cranial 
changes is unknown. Several researchers 
have suggested endocrinopathologic factors 
as the cause but both the histologic studies 
and the hormone determinations made to 
date have resulted in findings which are 
partly contradictory. Calamé? observed 
masculinization in women and feminiza- 
tion in men in his series, and he attributed 
this to a change in the function of the 
adrenal gland. Some changes have been re- 
ported in the secretion of sex hormones.?? 
No difference from normal series has been 





noted, however, in the secretion of 17- 
ketosteroids. 3^" The role of the hy- 


pophysis has interested many workers. 
Morel? observed proliferation of acido- 
philic cells; Henschen" reported prolifera- 
tion of both acidophilic and basophilic cells. 
No changes were noted by Floderus!? in 
the anterior lobe of the hypophysis. Based 
on autopsy material, Heino" established 
the fact that adenomas of the anterior 


* From the Research Centre for the Aged, Helsinki, and the I and H Department of Obstetrics and Gynaecology, Helsinki Uni- 


versity Central Hospital, Helsinki, Finland, 
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iypophysial lobe were more numerous in 
‘ases of hyperostosis cranii than in con- 
rols. The mean weight of the adrenal 
sland was also somewhat greater in hy- 
yerostotic patients. Concomitant symp- 
oms of hvperestrogenemia and hyperos- 
osis have been observed, ?*^* and, as men- 
icned above, in myotonic dystrophy hy- 
yerostotic changes have been found to be 
nost pronounced in connection with hy- 
»ozonadism.? 


INCIDENCE 


The incidence of hvperostosis cranii 
n a normal population has been little 
studied. Gershon-Cohen eż a/.! roentgeno- 
og cally established the presence of cranial 
iyperostosis in 62 per cent of the healthy 
inmates of a home for the aged. The 
changes were present only in women. A 
higa incidence, T4 per cent, was noted 
among young women seeking admission to 
a nurses’ training school. 


THE PRESENT STUDY 


The purpose of the present study was to 
determine the extent to which roentgeno- 
logic changes of cranial hvperostosis occur 
in a normal population and to shed addi- 
tional light on the question of whether 
hvperostosis cranialis interna is a disease 
of clinical and pathologic significance or an 
insignificant secondary finding. 


MATERIAL AND METHOD 


Skull roentgenograms were taken in a 
series of 982 healthy subjects. A note was 
made of previous illnesses and symptoms 
which might be associated with cranial hy- 
perostosis (headache, obesity, goiter, dis- 
orders of menstruation, cranial traumas). 
The series was composed principally of 
three population groups: (1) Group 1, 
girls and boys from 15-20 years of age; (2) 
Group i1, women at the age of sexual ma- 
turitv, most of them pregnant; and (3) 
Group HI o women and old per- 
sons of both sexes. The distribution was as 
follows: 
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Groups Females Males 
1 (at the age of puberty) 146 186 
n (at the age of fertility) 249 
it (posttertile) 253 29 
Tots 648 215 


In addition, the control material con- 
sisted of 119 skull roentgenograms of men 
who had been treated for various traumas 
at the Surgical Department of the Central 
Hospital, University of Helsinki (Group 
iv). The age of these patients ranged from 
22 to 82 years (mean age was 42.5). Com- 
plete data on the past history were not 
available for this group. 

Skull roentgenograms, according to Hen- 
schen,!® are sufficient to establish the diag- 
nosis of cranial hvperostosis, and Moore”? 
considered that the lateral view of the 
skull was enough for the purpose. In the 
present work an anteroposterior roent- 
genogram was taken to supplement the 
lateral view, but it was not decisive for the 
interpretation in some of the cases. 

The pregnant women and the majority 
of those at the age of fertility (Group 11) 
were roen tgenograph ed routinely on 24 X 30 


cm. film (focus film distance 65 cm.) (Fig. 
1). The roentgenograms of the aged 


(Group uit) were taken at mass examina- 
tions in a home for the aged and in the 
geriatric out-patient department, and the 





Fic. 


1. Conventional roentgenogram showing Grade 
u hyperostostis frontalis interna (HFI). 
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bic. 3. 


Yes 
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subjects at the age of puberty (Group 1) 
were examined in trades training schools. 
These roentgenograms were fluorophoto- 
graphs on 7X7 uu film (focus screen dis- 
tance 81 em.) (lig. 2). The flu orophoto- 
graphs were di die with a magnifving 
us and, when necessarv, bv projecting 
them at this size of a tonventional 
roentgenogram. 

For interpretation. of the roentgeno- 
grams, the authors followed the classifica- 
tion introduced by Moore." The criterion 
hickness of | 
cm. measured on the 24X30 cm. roent- 


skull 


genogram in the region of the flat bones of 


the entire, or almost the entire, skull. A 


corr esponding thickness in the region of 


the frontal bone and the parietal bone was 
the criterion for HEP. Ei of the authors 
examined me roentgenograms ml in 
open to in terpr ao n 
by them jointly. 


RESULTS 


Hyperostotic changes were established in 
[17 
the present series, f.e., in 12.2 per cent. 
Changes were pr esent in 108 of the 643 
women (16.7 per cent) and in g of the 334 
men (2.7 per cent). Tables 1 and n show 
the incidence of hyperostosis cranialis in- 


A. Salmi, A. Voutilainen, L. R. Holsti an 


of the 982 roen peel skulls of 


d CE. Unnérus Jung, 1962 
terna and the associated iu d ngs 


most frequent in the women of e 


age s (22 per cent) and in women of fertile 
age (17 per cent). The incidence of hyper- 


ostotie ch anges was distinctly lower, only 
a pef 4 cent, in female subjects at the age of 
pu iberty, bn inges were established in less 
than 3 per cent in all the male groups. 
Comparison of the incidence of hvperos- 
tosis in the different groups of females re- 
vealed a statistic oe si EAE di piene 


D 


older age urbs um 5D ms The B 
between the fertile and postfertile groups 
was not statistically significant. The age 
distribution of the positive female cases 
was also compared with the theoretically 
expectable age distribution, że., the dis- 
tribution of the 108 positive cases by age 
classification in ratio to the age distribution 
of the total material. The y2test was T 
phed for the comparison. It revealed ; 

highly significant difference (P 0.001) ic 
tween the age distributions. Figure 3 shows 


BUE : buti s of the positive cases 2 


ve 


Dt per cent. Then it fell to about half in 
the older age groups. 

A. duds Dm number of hyperostotic 
women in Groups ir and mi complained of 
headache (Table 1). Headache occurred in 
21 per cent of the former and in $8 per 


| 


| 
| 
i 


i 





50-59 60-69 7O- 


[E j Expected 


lic, 3. Graph showing the distribution, according to 
age, of the female cases of hyperostosis cranii 


(black columns) compared with the theoretically 
expectable age (shaded columns). 
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TABLE | 


CLINICAL FINDINGS IN FEMALES WITH HYPEROSTOSIS CRANII AS COMPARED TO NORMAL 





Group 


Group I 

(Puberty) 
Hyperostosis cranii 
Normal 


Group II 

(Fertile) 
Hyperostosis cranii 
Normal 


Group III 

(Postfertile) 
Hyperostosis cranii 
Normal 


cent of the latter, whereas the figures were 
ccnsiderably smaller, 6 and 28 per cent, 
respectively, for the normal women in 
those groups. The table shows further that 
obesity was more common in hyperostotic 
females in Group u than in the normal fe- 
males in that group. The difference, how- 
ever, was not statistically significant. No 
such difference was established in Group 
I the incidence of obesity being fairly 
small both in the positive and in the nega- 
tive cases. No differences were found in the 
incidence of goiter and cranial trauma. 

There was no statistically significant 
ditference in the mean age of menarche 
and menopause and the number of previous 
pregnancies between hyperostotic females 
and those with normal skulls (Table r1). 

The incidence of the different types of 
hyperostosis is shown in Tables 1v and v. 
In the females, HFI and HCD were the 
most common forms; HFI was most fre- 
quent in Group nı and HCD in Group r1. 
No statistically significant differences were 
established in the distribution. 

Neither obesity nor headache occurred 
in the positive cases of the male groups 
(Table 11). The 1 case of hyperostosis diag- 
nosed in Group III was over 70 years of age. 


Goiter 


Headache 


Skull Trauma 





The only pronounced changes were in 
Group iv, the traumatic control ma- 
terial. A patient 46 years of age had 


Grade 11 HCD; the other HCD case was 
22 and the only HFI case was 23 years old. 


HISTOLOGY OF THE HYPEROSTOTIC 
CHANGES 


As a control for the roentgenologic diag- 
nosis, roentgenography was done on cranial 
specimens of 3 female cases brought to 
autopsy, at which time cranial hyperostosis 
had been established as a secondary finding 
with no distinct connection with the cause 
of death. Specimens were taken from the 
hyperostotic region of the skulls and, for 
examination of bone structure, contact 
roentgenography was performed on ground 
sections about 500 yw thick. Microscopic 
samples were prepared from decalcified 
bone. (These 3 cases are not included in 
the series presented above.) 

The changes observed in the macro- 
scopic roentgenograms (Fig. 4) agreed 
well with the pathoanatomic changes seen 
on inspection of the gross specimen. In 
microroentgenograms of the bony sections 
in 2 cases, the nodular inner table in the 
hyperostotic region was found to be thin; 
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Goiter Headache Skull Prauma 


I a E awe ate HEH eee E aAAAHES HEA EstO a oeeb dete yb 


Group | Cases Cent) . |] Per |, |] Per, | Per | | Per 
| | | ic | Cent | No. | Cent | No. | Cent | No. | Cent 
Group | | | | | | | | | 
Hyperostosis erani | E | 3 | o | Q | oO | ojo | o |o | o 
H vperostosis cranii | 3 | 5 | | | | | | | 
Normal MEL b | 97 | | | | | | | 
Group IH | | | | | | | | 
(Postfertile) | 29 | | | | : | 
Hv perostosis cranii | | | Bou du o4. we es es o oe: AN o 
Normal | 28 97 i öy 2 P ae t4 o O 


the thickening of the Dou was caused i. 
expansion of the spong 

ing finding was c. Ta 
denser boundary zone observed in both 
cases in the structure of the spongiosa 
(Fig. £,2). Below this zone, towards the 
inner table, the spongiosa was more ir- 
regular and coarser but the bone trabeculae 


p a 





bic. 4. Roentgenogram of detached skull cap (HFI 
proved at autopsy) reveals the nodular thickening 
of the frontal bone and some unevenness on the 
inner surface of the parietal bone. 


were thinner than in other parts of the 
diploc. This boundary zone probably cor- 
responded to the earlier location of the 
tabula interna before the hyperostosis had 
begun to form and the tabula interna had 
moved inward. 

In the third case (Fig. £B), the tabula 
interna was thick and fairly sclerotic both 
in the frontal bone and in the parietal bone. 
Its structure appeared normal and similar 
to that of the outer table. The spongiosa 
was fairly coarse in structure; the inter- 
trabecular spaces were rather large and 
varied 1n size. 

On microscopic examination the struc- 
ture of the bone in the hyperostotic region 
was normal in appearance in all the cases, 
although in 1 case deep grooves could 
be seen in the inner surface of the tabula 
interna, apparently developing haversian 
systems of bone on the inner surface (Fig. 
6). This was evidence that the bone was 
still erowing. 

DISCUSSION 

The incidence of hyperostosis was bv far 
higher in women than in men in the present 
series, as 18 also true for the series of other 
workers. Table vi gives the incidence of 
hyperostotis recorded for the larger series 
reported in the literature. 
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“1G. g. Contact microroentgenograms of thin bony 
sections. (4) Frontal bone from a skull with HF 1 
(the same case as in Figure 4). Note the boundary 
zone in the spongiosa structure. (B) Frontoparietal 
region of a skull with HEL 


The rather great variation in the per- 
centage values obviously is due to two 
reasons: the selection of the patient ma- 
terial and the age classification adopted. 
The incidence found by us, in a normal 
population is of the same magnitude as 
that reported earlier in the literature, 
roughly corresponding to the mean figure 
of the different series. 





Fic. 6. A photomicrograph of decalcified bone from 
the inner table of the frontal bone of a skull with 
HFI. On the surface of the bone there is a deep, 
regular, lamellar groove, apparently a developing 
haversian svstem. 


[n the females of the present series, 648 
in all, headache was the only clinical symp- 
tom which seemed to be correlated with 
cranial hvperostosis. [t was observed more 
commonly in the patients with hyperosto- 
sis, though it was not a complaint in all the 
cases, and was completely absent in the 
vounger age group. In the postfertile age 
group obesity seemed also to be correlated; 
its incidence in cases of hvperostosis was 
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MENARCHE, MENOPAUSE AND PREGNANCIES IN FEMALES 
No. of | 12 | 12-16 | 
Group | Cases. | | | 
| | doy es 
| | No. [Pe er i o. [c e 
| | 
sroup I l | 
(Puberty) | 146 | 
Hyperostosis cranii | 10 | 0 | © 
Normal E Sr lo 
ONDE RETNEEU: b T =s eer LEE 
Group H | | | 
(Fertile) | 249 | | 
Hyperostosis cranii | ax | I | 2 
Normal L OD. EON qo 
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WITH HYPEROSTOSIS CRANI AS COMPARED TO NORMAL 





«I6 | > 46 | 406-50 3E «So | 
R ENT EA | N | Per 
| Per? | PEN. . s | [Per Oe er 

: | 


1 i H 
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Group IH | 

(Postfertile) | 3 
Hyperostosis cranii | — 55 
Normal | 8 
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Tanrg IV 


ACCORDING TO TYPE OF HYPEROSTOSIS 
CRANII IN FEMALES 


INCIDENCE 





Grips Group | Grouse Hi 
(Pu- | (Fer. (Posts. | 
berty) tile) | fertile) 

HF da i poU Xo axo a 

HFiu | o | 2» | 6 


Type and 


E Total 
Grade 


i 
i 
| 
; 
l 


xen temi Ere erm rettet PH ASPERA 


E mene enia | mese ene nmeeem enne comme negent a tates È senem tremite ttt Saarmate sm smspémew ihe È p eemmenuta testes AMA tet tte hh Mehr er mese nt tur P AMI eem e Nen eim on seme 


HCD 1 | oO T 3 EF 
HCDu j| o | 1 | 4 


VEIT UNIT NTUTHTHUM enit Meinen S ATEN heme mmeesen urit einen men ein, tumet ener sn SMH a N demesne EEES entra apart Di HE REIS Vr M nanseinecanecee se 


HEP 1 | 0 | t | 6 EF 5 


NF ı | 2 4 4 | 10 
NE ou | O O | o | O 
E o ; tmn nnn Aude Prnt ug ASIA ta HM IA e | germ emen nn nos ot E en prster er 7 mma mute stets 
Total | 10 | 43 | £g TOR 


four times that in the normal cases. Goiter, 
previous pregnancies and the age of onset 
and termination of ovarian function did not 
seem to be of significance. 

Cranial hyperostosis develops gradually 
with age, as can be seen from the greater 
incidence in the older age groups. The his- 
tologic findings likewise indicate that 
thickening usually does not begin until 
some time after the termination of growth 
and ossification of the skull. An identical 
conclusion was reached by some other 
authors.5*!5 According to Moore, hy- 
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TABLE V 


INCIDENCE ACCORDING TO TYPE OF 
HYPEROSTOSIS CRANIL IN MALES 
Group n 
(Post- | Total 
fertile) 
HET 1 l 
HFF n 


and | Grou pu; 
Mab | i bes ty ) (Fertile) | 
= BECEN : , 
2 | © | o 


Q t 


HCD | T p O ; i : o ! I 


NE 1 o O O O 
NE u O O O ] O 
Total 5 ; I | 9 

e i 


perostosis develops with advancing age 
and one form can change to another. It js 
conceivable that hvperostotic changes can 
also be regressive, since their incidence 
seems to diminish with very advanced age. 

The higher incidence of hyperostosis in 
women after middle age has been generally 
recognized. 6-26-22, 28 26 It seems to reach its 
peak at 40-60 wears, subsequently de- 
creasing rather sharply . A similar age dis- 
tribution in a large series was reported by 
N]oore.?" Although this higher incidence 
has been thought ro be associated with the 


Tape VI 


INCIDENCE OF HYPEROSTOSIS CRANII REPORTED IN THE LIT 
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physical constitution, it is apparently of 
hormonal origin, an endocrine stigma.” 
Secretion of estrogen continues in about 5o 
per cent of women after the climacteric and 
then it diminishes gradually.” The greatest 
incidence of hyperostosis cranialis interna 
occurs at about the time of the climacteric 
and during the following 5-10 years. A di- 
-ect correlation between estrogenic ac- 
tivity and hyperostotic skull changes is 
scarcely presumable, but it is quite possible 
that disturbance in the equilibrium of sex 
hormone production (estrogens, proges- 
terones and androgens) and of gonado- 
trophin production in the hypophysis at dif- 
ferent ages of life may be a contributing 
factor. The role of the hypophysis and the 
adrenal glands requires further study. 
Caughey‘ suggested that hyperostosis cranii 
is an acromegaloid feature related to 
gonadal hypofunction. 

The ratio between the different forms of 
hyperostosis in the present series corre- 
sponds approximately to that reported by 
other workers. Frontal hyperostosis seems 
to become more common with advancing 
age, though there is no great difference in 
its incidence in the various age groups. The 
predisposition to headaches and obesity 
was identical in the different forms of hy- 
perostosis, and there was no significant 
difference between the age groups. 

The number of cases of hyperostosis in 
males was so small in the present series that 
it does not warrant any conclusions. The 
incidence, however, seems to be identical in 
the different age groups, around 3 per cent, 
which suggests that hyperostosis is a con- 
stitutional, fairly invariable feature in men. 


SUMMARY AND CONCLUSIONS 


Skull roentgenograms of 982 apparently 
healthy subjects, 648-women and 334 
men, were studied. The series included 
three nonselected population groups: (1) 
girls and boys of 15-20 years; (2) women at 
the age of sexual maturity, most of them 
pregnant; and (3) postfertile women and 
old persons of both sexes. The series also 
included 119 men of different ages who had 
been examined for skull trauma. 
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Notation was made of previous illnesses 
and symptoms which might have been as- 
sociated with cranial hyperostosis. 

Hyperostotic changes of the skull were 
established in 117 cases, i.e., in 12.2 per 
cent. The percentage for women was 16.7 
and for men 2.7. Hyperostosis was most 
frequent in the women of postfertile age 
(22 per cent) and fertile age (17 per cent), 
but was distinctly less frequent at the age 
of puberty (7 per cent). Roentgen changes 
were established in less than 3 per cent of 
all the males. 

Cranial hyperostosis develops gradually 
with advancing age. The histologic findings 
in hyperostotic skulls support this view. It 
is also possible that the hyperostotic 
changes can disappear, since the incidence 
seems to diminish in very advanced age. 
The possible correlation of the age distribu- 
tion to sex hormone production is discussed. 

Headache and obesity in the postfertile 
group were the only clinical findings cor- 
related with cranial hyperostosis in this 
series. No correlation with goiter, previous 
skull trauma, the onset of menarche or 
menopause and the number of pregnancies 
was established. 

To summarize these conclusions: cranial 
hyperostosis is a fairly common finding in 
completely normal females; in the male sex 
the incidence is low; it cannot be considered 
to be a pathologic process; in women it 
seems to cause or to be related to head- 
ache, especially at a later age; in all prob- 
ability it 1s of hormonal origin and may 
be related to gonadal function, possibly to 
alterations in the interaction of the estro- 
gens, androgens and gonadotrophins. 

The many reports in the literature sug- 
gest that cranial hyperostosis is found in 
connection with many different illnesses 
and symptoms, but the causality is quite 
questionable because of the relatively high 
incidence of hyperostosis in normal popula- 
tions, 12.2 per cent in the present material. 
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HYPEROSTOSING MENINGIOMAS OF 
THE ASTERION* 


By MICHAEL SCOTT, M.D. 


PHILADELPHIA, PENNSYLVANIA 


A OnI hyperostosing cranial 
meningiomas are common lesions, 
those involving the asterion are rare. They 
are not mentioned in the monumental work 
by Cushing and Eisenhardt? or in a large 
series of meningiomas reported by Olive- 
crona and Hoessly,* Grant, Wickbom and 
Stattin, Rowbotham,® Holub,’ Castel- 
lano and Ruggiero,! Pendergrass, Schaeffer 
and Hodes,’ or in the encyclopedias on 
cranial roentgenology. 

Since the major portion of this tumor is 
at the junction of the suture lines of the 
temporal, parietal, mastoid, and occipital 
bones, the term “asterion’”’ best describes 
the location. 

The pathology underlying the hyperosto- 
sis has been thoroughly reviewed by Row- 
botham.® He quotes the views of Cushing 
and Eisenhardt,? Penfield and others that 
the new bone is not an integral part of the 
tumor but is reactive in nature and that 
the bony thickening is caused by invasion 
of meningioma cells with resulting stimula- 
tion of osteoblasts and the production of 
new bone. 

The first case reported herein had intra- 
cranial extension of the tumor but the sec- 
ond had none. In neither was there direct 
involvement of the cranial nerves. In both, 
chronic headache was the main complaint 
and a rapid increase in tumor growth 
precipitated intracranial intervention. 


REPORT OF CASES 


Case 1. R.P., aged sixty-three, was admitted 
on March 9, 1949 with a history of generalized 


headaches for a period of twenty years and . 


impaired hearing in the left ear due to otitis 
since childhood. 

The neurologic examination showed bilateral 
choked disks. The cranial nerves were normal 
except for slight hearing loss on the left. There 


was no loss of sensation or motor function and 
only mild impairment of coordination on the 
left. A firm mass extended over the left mastoid, 
temporal, lower parietal and occipital areas 
(Fig. 1, 4 and B). There was no bruit. The 
physical examination was negative. Blood cal- 
cium was 9.6 mg. per cent, phosphorus 4.5 mg. 
per cent, and the alkaline phosphatase 4.4 
Bodansky units. 

In the roentgenologic repert by Dr. W. Ed- 
ward Chamberlain on March 10, 1949 it was 
stated that the first examination in 1940 showed 
a diffuse “osteoma” involving the entire left 
mastoid area and temporal bone except the 
mesial portion of the petrous pyramid. The 
examination on March 10, 1949 revealed exten- 
sion of the “osteoma” across the petrous bone 
to within 1 cm. of its mesial extremity and 
across the suture lines into the neighboring 
portion of the parietal and occipital lobe. The 
remainder of the skull was negative. Dr. 
Chamberlain felt that “In retrospect, although 
a simple benign osteoma must be considered, 
the most likely diagnosis would be that of a 
hyperostosing meningioma” (Fig. 2, £ and B). 

At operation on March 14, 1949, the huge 
bone mass was reduced by multiple burr open- 
ings and the remaining tumor mass involving 
the mastoid and the posterior portion of the 
petrous pyramid was removed. A biopsy of the 
soft tissue invading the mastoid and the dura 
revealed meningioma. A dural opening above 
and below the left lateral sinus exposed a firm 
subtentorial meningioma. 

The transverse sinus was ligated and sec- 
tioned and a portion of the tentorium was 
resected together with the attached intradural 
tumor which lay in a nest on the superior sur- 
face of the cerebellum. Because of the benign 
nature of the tumor and the danger of facial 
paralysis, the remaining portion of the petrous 
bone was not removed. 

In the pathology report it was stated that one 
specimen was bone measuring 8X24 X1 cm. 
and the other a mass of reddish brown tissue 
and dura measuring 5.5 4X2.5 cm. (Fig. 34). 


* From the Department of Neurosurgery, Temple University Medical Center, Philadelphia, Pennsylvania, 
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Fic. 1. Case 1. (4 and B) Photographs 
the left mi istoid, temporal, low 


The ee showed whirls of spindle cells sur- 
rounding vascular elements in some areas with 
ae ke features (Fig. 3, B and C). 
The diagnosis was meningioma--mixed. psam- 
moma and angiomatoid variety. The bone had 





whirls of fibrous elements similar to those seen 
in previously reported material and was eroded 


by the benign meningioma 

The patient made an uneventful recovery 
and was last examined twelve years later 
(February 24, 1961) at the age of seventy-five. 
She was comfortable and ambulatory. She still 
complained of mild headaches and impairment 
of hearing in the left ear. The decompression 


as soft. The neurologic examination was 
negi ative 
Roentgenograms on February 24, 1961 


- 


showed the large surgical defect. The remaining 
mesial two-thirds of the oo bone demon- 


strated progressive sclerotic hyperostotic 
changes. The remaining skull : chewed novecur: 


rence of the lesion (Fig. 2, C and D). 

The microscopy of the tumor was reviewed 
by Dr. A, Peale who confirmed the previous 
diagnosis of meningioma. 


hu e 


Case u. J. K., aged forty-four, was admitted 


on MERCI AES POs bsc ir A stated that in early 


showing the hrm mas 
wer parietal 


that extended over 
ci] eal areas. 


and occ 


€ 


childhood a lump developed behind the left ear 


r ple £ 
shortly after a blow to the area. This mass 


enlarged siowly for a period of twenty years and 
nd ; months before admiss loh. 

daches and impaired hear- 

elutditood- The (UMEN 





was normal except for a left con- 
Audiometrie studies were nega- 
fness, The blood calcium wi 


Emi at A 
genital prosi: 
tive for 


te 





16.6 mg. per cent, phosphorus 3.7 mg. per 
cent, and alkaline ph osphatase 8.5 Bodansky 


units. A hard globular mass protruded behind 


the left ear (Fig. 4, .7 and B). There was no 
bruit, 


Roentgenograms showed a lesion 5X8 cm. 
involving rhe squamous, mastoid, and post terior 
lateral aspect of the petrous portion of the left 
temporal bone and the parieto-occipital junc- 
nom obese uy uud o). nere ww i 


s swelling, 
also Sanai and re- 


placement of normal structure resulting in a 
bulging of the inner and outer tables. The 





( 
abnormal texture of the replacement substance 
showed a mottled appearance due to numerous 
calcium foci and soft tissue den The 
remainder of 
NOSIS ui 


sity stroma. 


pe 


was considered was fibrous dys- 
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Fic. 2. Case r (Z and B) Roentgenograms showing the hyperostosing meningioma involving the left asterion. 


Mus 


(GC and D) Twelve vears postoperatively when the patient was seventy-five vears of age, no recurrence 


ri 


was noted, 


plasia. The increasing size of the lesion at this 4, Band C). A stainless steel plate was inserted 
age raised the possibility of malignant changes. — to cover the skull defect (Fig. 5, C and 12); Ene 
A meningioma was excluded. The oum patient had an uneven n convalescence. 
vey was negative (Dr. Henry Woloshin) In the pathology report 1t was stated that 
i operation on March 2, 1951 the thick one specimen consisted of a mass of grayish-red 
bony mass was honeycombed with multiple soft tissue and a small fragment of bone. The 
bur: | openings and the tumor was vrac second specimen was flat bone showing an area 
Us pon breaking this tumor flap from the inner of swelling between the tables measuring §.§ 


[ue 


portion of the mastoid, the latter was found em. in die ameter. When sectioned, the bone 
infiltrated by soft tumor tissue which was tables were intact and the central portion was 


removed until normal bone was encountered. e of gray mottled with yellow tissue 
The-e was no intradural involvement (Fig. 6, (Fig. 6, Zand B). 
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Pic. 3. Case 1. (4) Postoperative speci- 
mens of bone and the intracranial 
tumor. (B) Photomicrograph of the 
bone tissue (X219). (C) Photomicro- 
graph of the tumor tissue (219). 


Microscopic examination (Fig. 6C) revealed 
a sheet of vascular fibrous tissue in which were 
seen focal areas of calcification. The fibrous 
tissue was made up largely of spindle-shaped 
cells consisting of eosinophilic cytoplasm with 
ovoid nuclei with, in many, a prominent nucleo- 
lus. These cells were arranged in intervening 


bundles; interspersed between these bundles 
were scattered leukocytes. Sections labeled 


bone flap and tumor showed an outer 
bone with enlarged haversian canals. Within 
this bone and growing loosely into the enlarged 
canals were strands of fibrous tumor tissue simi- 
lar to but more loosely arranged than that 
described above. 

These specimens had the appearance of a 
meningioma of the fibrous type attached to and 
growing into the haversian canal of the bone. 

The patient was last examined ten vears 
after surgery. He was in good health and was 


still working as a chauffeur. He complained of 


an occasional headache but there were no 
complaints referable to the plate (Fig. 4, C and 
D;ands, Cand D). Neurologic examination was 
again negative, except for the slight congenital 
ptosis and the impaired hearing on the left. 


Michael Scott 


laver of 


N 


1902 


Jeune, 


Roe Denon rams of the skull on February 16 


1961 ( Fi ig. 5, Cand D), ten years after operation 
showed ike Tiros craniotomy defect covered by 
a steel plate. The osseous structure around the 
plate was normal. There was no evidence of any 
erosive or destructive process. A review of the 
microscopic study of the tumor by Dr. Peale 
confirmed the previous diagnosis of menin- 
gioma. 
SUMMARY 


Two cases of hyperostosing meningioma 
of the asterion are reported. The first, in a 
female aged sxtyv-three, was associated 
with an intradural extension of tumor 
which involved the lateral transverse sinus 
and tentorium, compressed the superior 
lateral surface of the left cerebellum and 
produced increased intracranial pressure. 
The second, in a male aged forty-four, was 
limited to the bone and external layer of 
the dura. 

In both, the lesion was present since 
childhood. In one it was first noticed after 
à blow to the area. In both, there was mild 





Teningiomas sterion 1046 








ing the mass protruding behind 
the left ear. (C and D) Ten years postoperatively no recurrence was noted. 
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Fic. 4. Case ur. (4 and B) Photographs show 
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inv direct cranial nerve involvement. 

An increased growth of the tumor, in 
one patient in the fifth decade and in the | FN 
other im the fourth decade, necessitated epee Or. verit 
surgical intervention, 
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Fic. 6, Case i. (Z and B) Postoperative specimens. (C) Photomicrograph of tissue. 
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OSSEOUS ACTINOMYCOSIS OF THE HEAD 
AND NECK* 


By M. H. NATHAN, M.D., W. PAUL 


HOUSTON, 


REVIEW of the literature shows that 
primary osseous involvement of acti- 
nomycosis in the head and neck 1s extremely 
rare. Sanford and Voelker," reporting on 
all cases of actinomycosis occurring in the 
United States before 1925, found that 65 
per cent occurred in the head and neck, vet 
not one case was found to involve the 
bones of the face or the jaw. Pendergrass, 
Schaffer and Hodes? were unable to find 
a single instance of involvement of the 
facial bones although thev did find that the 
paranasal sinuses might be affected. 
Addition to the literature of the following 
4 cases (2 involving mandible; 1 involving 
mandible, maxilla, mastoid, cervical spine, 
and ribs; and 1 involving e TE is there- 
fore of importance in establishing a more 
comprehensive understanding of osseous 
actinomvcosis. 


REPORT OF CASES 


Case r. V.G., a 22 year old white female, 
presented with the chief complaint of pain in 
the left mandible. The only finding was an 
impacted lower left third molar, which was 
extracted. 

Two months later, the patient. developed 
acute onset of pain and swelling over the left 
jaw and inability to open her mouth. There was 
no regional lymphadenopathy and the patient 

was afebrile. The white blood cell count was 
9,300. Roentgenograms of the mandible were 
negative. Examination revealed two discrete 
masses, one at the angle of the left mandible 
and the other anterior to it. 

Roentgenograms 3 weeks later showed a 
sharply demarcated area of destruction lying 
between the condyle and the coroncid process 
without bone reaction (Fig. 1). The chest 
roentgenogram was normal. The intermediate 
PPD was positive. 

Aspiration yielded about 3 cc. of purulent 
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materal which did not grow in culture. The 


direct smear showed organisms of the gerino- 
myces type, although there were isolated areas 
of questionable acid-fast organisms which could 
have been of the “ocardia S All symptoms 
and findings disappeared with penicillin and 
gantrisin treatment over a § week period. 

Ten weeks later, on ee 4, 1959, the 
patient returned do mptomatic. Roentgeno- 
grams made on April 24, 1959 showed slowly 
decreasing size of the lytic areas. Bone sclerosis 
was absent (Fig. 3). Complete healing associ- 
ated with moderate subperiosteal bone forma- 





tion and bone thickening was evident by July 
i i" 
e ASE T; hs ga 23 year old peered m iue. 


diae Fano ok poor 5i Jd dee ind rie 
fever, his dentist gave him 600,000 units of 
penicilli in daily for a period of 3 days. The 
patient's temperature continued to rise, how- 
ever, and his white blood cell count was 32,000. 
There was gross swelling and extreme n over 
the left face. 

The penicillin was discontinued when the 
patient developed a skin rash and chloromyce- 
tin therapy was started. Fifteen cubic centi- 
meters of dark purulent material were aspirated 
from the left maxillary sinus after which the 
sinus began to drain, Roenrgenograms showed 
complete clouding of the left maxillary, eth- 
moid and frontal sinuses with soft tissue swell- 
ing over the left ade of the face but no evi- 
dence of osteomyel tis (Fig. 3). 

The left maxillary sinus continued to drain. 
Oro-antral and antrofacial fistulae deve loped 
and a direct smear taken from one of the drain- 
ng PE at du 2 rev ee Act ies 


sinus was pns De d ud ds 
window with a solution of achromycin for a 
period of 3 weeks. At the end of this time, 
roentgenograms showed destruction of the floor 
of the left orbit w:th clouding of the left eth- 
mold cells (Fig. 4). The patient continued to 


* From the Departments of Radiology and Oral Surgery, Baylor University College of Medicine and Jefferson Davis Hospital, and 
the Radiology Department, Veterans Administration Hospital, Houston, Texas, 
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TG., 1. Case r. October 22, 1958: A localized destruc- 
tive area of bone extending between the base of 
the condyle and the coronoid process is present 
with irregular. margins but rather sharply de- 
marcated from the surrounding normal appearing 
bone. 


iave drainage from his left maxillary sinus for 
weeks, but was completely without symptoms 
t the time of his last visit one week later. 

Case it. R.W., a 36 year old Negro male, 
vas admitted with multiple draining cervical 
nd facial abscesses. Actinomycosis was diag- 
iosed from direct. smears. Roentgenograms 
evealed bony proliferation and marked sclero- 
is with several tiny areas of bone lysis involv- 
ng the mandible (Fig. 5). The left maxilla and 





"1G. 2. Case L April 24, 1959: Partial healing of the 
osseous defect in the mandible has occurred as in- 


defect. Prominent by its absence is bone sclerosis 
which cannot be recognized at this time, 4 months 
after bone destruction was first demonstrated. 


Osseous Actinomycosis 
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Fic. 3. Case tr. September 29, 1958: Marked sinusitis 


involving the left maxillary antrum and ethmoid 
sinuses is present and associated with considerable 
soft tissue swelling over the left side of the face. 
There is no evidence of bone destruction at this 
time. 


mastoid showed similar reactive sclerosis. A 
destructive lesion with mild reactive sclerosis 
but without subperiosteal reaction was seen in 
the first left rib and lateral portions of the upper 





lic, 4. Case nm. November 17, 1958: The infectious 


process has progressed with marked destruction 
of the floor of the left orbit and destruction of the 
left maxilla, but with no significant bone reaction. 
The increased density over the left maxilla and 
zvgoma appears to be due to soft tissue swelling. 





Fic. g. Case mi. An oblique roentgenogram of the lef: 
mandible showing the marked osteoblastic reac- 
tion of the Jaw and the resultant thickening and 
sclerosis of p» left mandible. 


cervical vertebrae (Fig. 6). There was increased 
density over the apex of the left lung due to 
pleuritis and locali x thickening and overlying 
edema of soft tissues. No definite pulmonary 
infiltration was seen. A small area of infiltration 
was noted in the right upper Jobe with an 


MÀ 


appearance that M e dau — ECC 


the cervical facial l lesions HORA n Pn 
myces. He was treated with penicillin for a 
period of 8 weeks. Five weeks later he was still 
on gantrisin, although he was considered a 
clinical cure. No further follow up was avail- 


able. 


Case 1v. JL. W.B., a 39 year old white male, 
was admitted in 1945 : for recurrent carcinoma 


of the skin of the nose. He had a history of 
having had 15 skin carcinomas of the face, 


primary or recurrent, since 1945 when a car- 

cinoma of the lower lip was removed. As far as 
can be determined, he had never received radi- 
ation therapy. 

He was referred to the Dental Service be- 
cause of his poor dental condition and dental 
roentgenograms showed honeycombing of the 
mandible below an empty tooth socket. Addi- 
tional roentgenograms of the mandible were 


made and revealed several poorly demarcated 
irregular areas of bone destruction of the 
mandible, some apparently interconnected, 


M. H. Nathan, W. Paul Radman and H. L. 


A normal 


Barton Jeuxe 
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Fic. 6. Case it. Mottled sclerotic change is seen in 
the cervical spine, mest marked on the left, and 
in the left first 2 ribs. Also seen on this roentgeno- 
gram is the osteoblastic reaction involving the left 
mandible, maxilla, and mastoid. 


associated with minimal reactive bone (Fig. 7). 
hone pattern was seen in the un- 
affected surrounding bone. 

A biopsy revealed the presence of Aclino- 
myces but no positive culture was obtained. He 
was treated with rco mg. of INH*t.i.d. over a 
period of 1o weeks with resultant complete 
healing. 

T he | oatient has been seen several times since 
then for other complaints, his last visit having 
been i | March, 1961. There has been no re- 
currence of the infectious process of the jaw. 





GENERAL DISCUSSION 


Of the 
responsib le 


Actinomyces group, the organism 
for infection in man is Æeti- 


* An Isoniazid preparation by Eli Lilly and Company. 
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Fic. 7. Case iv. Oblique roentgenogram of the left 
mandible showing several interconnecting lvtic 
areas of bone destruction associated with patchy, 
mild osteobiastic reaction. 


nomyces israeli.® It remains latent about the 
gums and tonsillar ervpts, causing infection 
only when the normal epithelial surfaces 
are broken so that the organism is allowed 
to invade. This is the commonest source of 
the infection according to Cope! who points 
out that the organism has never been found 
on straw, hav, grasses or grains and that 
the disease is no more common among 
farmers than in city workers. The organism 
mav also enter through the intestinal tract 
after being sw: illowed or through the lung 
after being inhaled? 

The carious tooth or dental trauma ts the 
usual source of infection. In 3 of these pa- 
tients, there was a historv of a recently 
extracted tooth at the site of involvement, 
while Case 11 had a “poor dental condi- 
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tion" but no extraction. The infection was 
mild, slowly progressive and chronic and 
responded very slowly to therapy. The 
patients were afebrile or had onlv low 
grade fever. The laboratory findings were 
not significant and the roentgenograms 
were not diagnostic. An exact diagnosis 

was co by ISCOEMIEOR of Fue oe 
may d. ac um m hb -atory 
findings, however; the need for high grade 
suspicion of actinomycosis and persever- 
ance in efforts to So nonstate the fungus is 


The organisms iMd E into the tis- 


sues initiating an infection which was 
slowly progressive and = chronic. Sinus 


tracts are usually present but developed 
and discharged pus in only 2 of the 4 
cases presented. The slow progression and 
striking chronicity of these infections are 
illustrated in the first 3 cases. 

According to Cope,' actinomycosis is a 
disease often misdiagnosed due apparently 
to the fact that diagnostic reliance has 
been placed on agglutination, complement 
fixation, estimation of the opsonic index, 
precipitin test, and the skin test, all of 
which have been found to be unreliable. A 
positive diagnosis should be made from 
cultures and from identification of sulfur 
granules and the ;Zefinomyces on smear. 

The treatment of choice at present is the 
use of one of the sulfonamides and large 
parenteral doses of penicillin over a long 
period of time in addition to adequate 
drainage. Yow” ordinarily uses both peni- 
cillin and the sulfonamides for about 3 
months and then continues the sulfon- 
amides for 3 more months. He warns that 
earlier attempts to discontinue treatment 
are associated with relapses. One of the 4 
cases presented did very well on INH. 

The prognosis in actinomycosis of soft 
tissues on proper, long continued therapy 
IS very good. Very little is known about 
the prognosis of osseous actinomvcosis, but 
the indications from the presented cases 
suggest that the prognosis for complete 
he aling i is good. 


ROENTGENOLOGIC DISCUSSION 

Osteomyelitis caused by actinomycosis is 
relatively uncommon and very few cases 
have been recorded in the literature. When 
the soft tissue infection extends to the 
periosteum, 1t causes a periostitis which 
may result in considerable subperiosteal 
new bone formation. This may be the only 
roentgenographic effect on the bone if the 
infection. progresses slowly enough but, 
with a more rapid process, the bone is in- 
vaded with localized areas of bone destruc- 
tion and caries formation, sometimes 
multiple, and often connected bv sinus 
tracts??? and usually surrounded by in- 
creased bone density. Osteoblastic reaction 
may or may not be seen initially but usually 
does occur in later phases of the disease. 
In the mandible, there rarely occurs a large 
bony tumor formation; at other times, 
rarefaction may e and give 
an appearance of a smooth-walled cavity. 

The mandible, ribs and spine are the 
commonest sites of osseous actinomycosis. 
Rib and spine infections are almost always 
secondary to direct extension from pulmo- 
nary or mediastinal involvement and bone 
destruction, often with intense secondary 
sclerotic reparative process, results (Fig. 
6) P7123 

The mandible is involved by direct ex- 
tension from soft tissue infection in the 
mouth. Rarely the infection of bone is 
embolic, in which case an intraosseous 
granuloma forms and is accompanied by 
considerably less subperiosteal bone reac- 
fone 

Of the 4 cases presented here, the first 
and second patients showed bone destruc- 
tion with no initial osteoblastic reaction. 
The third demonstrated marked diffuse 
osteoblastic reaction with thickening and 
sclerosis of bone. In the fourth, there were 
Ivtic areas in the mandible with minimal 
scattered osteoblastic reaction. 

Considerable soft tissue swelling was 
present over the area of bone involvement 
and, in some cases, this swelling con- 
tributed to the roentgenographic density 
of the underlying bone structure. All 
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osseous reactions took place at a very slow 
pace with several months elapsing before 
there was any signficant change. 

Osseous reaction to fungus infections is 
most often less than that expected with the 
usual form of osteomvelitis seen in bacterial 
infections such as Staphylococcus and Str ep- 
fococcus, but the appearance may be iden- 
tical. 

Several e may atfect this response 
to infection: (1) flat bones are likely to 
respond with he reactive bone forma- 
tion than are long bones; (2) antibiotics 
may decrease bone reaction to both bacte- 
rial and fungus infections; (3) secondary in- 
fection, too, may alter the bone picture in 
actinomycosis with greater bone formation 
resulting. On the other hand untreated low 
grade bacterial infections mav stimulate 
little bone formation; and (4) the variation 
in reactive bone formation is also affected 
significantly by the duration of the infec- 
tion. This is well illustrated in Case 1 in 
which a lytic area of destruction was present 
without bone formation for many months 
but finally bone thickening and sclerosis 
developed. 

The response of bone to actinomycosis 
appears to depend in large part on the 
manner of involvement. Thus, rare embolic 
extension results in lytic lesions with little 
bone reaction, while direct extension to 
bone, which is the usual manner in acti- 
nomycosis, causes Doe priosteal reaction 
and bone sclerosis. 

Of the fungus infections, actinomycosis 
XA giv es en most mar Poen osteoblastic 


up 


wees 


sive. At "n e E of EH e Ie T 
osseous reaction is cryptococcosis, which 
usually causes little or no bony reaction.’ 
Lying somewhere in between these two 
variations of bone reaction are those due 
to blastomvcosis and coccidioidomycosis. 
However, the differences between the 
fungus diseases are not simple and clear- 
cut and, in fact, they may all resemble each 
other very closely. Actinomycosis occasion- 
ally may have no reaction around the area 
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of bone involvement, especially early, 
while blastomycosis and coccidioidom v cosis 
may show considerable osteoblastic and 
subperiosteal bone response. In the presence 
of marked new bone formation, crypto- 
coccosis can probably be excluded but, 
when there is mild or absent bone reac- 
tion, none of the fungi or bacterial in- 
fections can be differentiated roentgeno- 
graphicallv. 

The osseous lesions of blastomvcosis 
have been well described by Potter®, while 
those of coccidioidomycosis are well ana- 
lyzed by Carter? and by Taylor." Collins? 
has presented a most comprehensive analy- 
sis of osseous involvement by crypto- 
COCCOSIS. 

It should always be remembered that 
actinomycosis may be simulated by tuber- 
culosis in bone as well as in the lungs. 


CONCLUSIONS 


Contrary to the majority of opinions 
expressed in textbooks, a history of farm 
environment and injurv of the oral mucosa 
by straw or grass are not needed for a pro- 
visional diagnosis of actinomvcosis of the 
jaw. More important is the historv of a 
recentlv extracted tooth. 

2. A high grade suspicion and persever- 
ance in efforts to demonstrate the fungus 
are necessary to arrive at the correct diag- 
nosis in any infection of the Jaw which 
does not respond promptly to therapy. 

3. The roentgenographic appearance is 
not diagnostic but chronicity and relative 
lack of bone reaction are suggestive. 

4. Although soft tissue infection. bv 
actinomycosis is not infrequent, bone in- 
volvement is uncommon. 

5. Osteomyelitis due to actinomycosis is 
a low grade, slowly progressive, chronic 
infection. which responds slowly to anti- 
biotic therapy. 


6. The roentgenographic appearance of 


involved bone may vary from lvtic destruc- 
tion without bone formation to marked 
thickening and sclerosis. Roentgen exami- 
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nation alone does not ordinarily permit dif- 
ferentiation of actinomvcosis from infec- 
tion caused bv other organisms. 

o Lhe prognosis of properly treated 
osseous actinomycosis is good as suggested 
by the presented cases. 

M. H. Nathan, M.D. 
Department of Radiology 
Jefferson Davis Hospital 
Houston 3, Texas 
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CINEROENTGENOGRAPHIC STUDIES OF PATIENTS 
WITH CERVICAL SPINE FUSION* 


By MALCOLM D. JONES, M.D. 


SAN FRANCISCO, CALIFORNIA 





D | THE field of radiology, the application 

of cineroentgenography has produced in- 
teresting observations. One such finding, 
reported previously, was the detection of a 
free range of motion in many patients 
wearing cervical collars.! Vertebrae of the 
cervical spine that on roentgenograms ap- 
pear fused now can be shown to have mo- 
tion between them. 

Forty-one of the patients studied cine- 
roentgenographically at the University of 
California Medical Center, San Francisco, 
have had parts of their cervical spines fused 
by spondylitis, peripheral rheumatoid ar- 
thritis, trauma, surgery, or congenital ab- 
normality. This report deals with the de- 
tection of motion at the levels of these 
fusions. 


METHOD 


The manner in which the studies were 
conducted has been described previously.2 
A standardized position-motion technique 
and commercially available cineroentgeno- 
graphic equipment were used in all pa- 
tients. Only those findings that were ob- 
served on at least two separate viewings 
were considered valid. On reviewings, the 
observer did not know the results of pre- 
vious interpretations. 


MATERIAL 


Of approximately 300 patients studied 
bv cineroentgenography, 41 had some 
form of fusion of the cervical spine. In this 
study, a “unit” consists of one interverte- 
bral disk with its adjoining vertebral 
bodies and their apophyseal joints. The 
number of fused units varied, from only 
one unit being involved to almost complete 
fusion of all cervical vertebrae. No fusions 
between the first and second cervical ver- 


tebrae were seen in this group and, conse- 
quently, this unt was not considered in 
the analysis of results. The total number of 
units analyzed was 246, only 6 units of 
each patient being included. 

Seven patients with ankylosing spon- 
dylitis or peripheral rheumatoid arthritis 
had fusion of 15 units (Table 1). Three of 
these 7 had changes not ordinarily asso- 
ciated with rheumatoid disease. One of 
these 3 had had an anterior interbody fu- 
sion operation and the findings are included 
in that category. In the other 2, the ap- 
pearance of the fusion suggested congenital, 
rather than inflammatory origin and the 
data on these, therefore, are presented in 
the congenital category. In a fourth patient 
peripheral rheumatoid arthritis involved 
the spine and 3 others had classic roent- 
genographic changes of ankylosing spon- 
dvlitis, 

One patient, with r fused unit, had had 
a cervical injury at a much earlier date. 
The fusion appeared to be the end-result of 


a previous dislocation. 
Five patients with 16 fused units had had 


posterior surgical? fusions of from 1 to ; 
cervical units. 

Twenty-two patients had had fusion 
operations by the anterior interbody tech- 
nique five to thirty months prior to study. 
One of these patients also had an apparent- 
ly congenital fusion at another level. 

Routine roentgenograms were available 
on 34 of the 41 patients at the time of final 
study. Patients without plain roentgeno- 
grams at the time of the last cineroentgeno- 
graphic study included: 1 patient in whom 
the fusion was considered to be of con- 
genital origin and no motion was detected; 
a second patient who had undergone an- 
terior interbody fusion operation at 2 levels 


* From the Department of Radiology, University of California, School of Medicine, San Francisco, California. 
Presented at the Sixty-second Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 26-29, 1961. 
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* In 1 patient, anterior interbody fusion was performed on 2 other units. 


and in whom fusion was obviously lacking 
at both levels; a third patient with anterior 
interbody fusion operation at 3 levels in 
whom failure of fusion was apparent at 1 
level, leaving 2 units for analysis; a fourth 
patient who had had an anterior interbody 
fusion operation of 2 units, four months 
prior to study; a fifth patient with an an- 
terior interbody fusion operation who had 
no motion at 1 of the 2 fused units; 2 other 
patients, each with anterior ux fu- 
sion. operation of § units with motion 
through 4 units. 

Thus, in the total of 20 units analvzed 
by cineroentgenography, without plain 
roentgenograms, motion was not detected 
at 4 levels and 3 levels showed obvious 
failure of fusion. Substantiation of fusion by 
means of plain roentgenograms, therefore, 
was not available in 13 units where motion 
was occurring through fused units. 

One patient also had laminagrams to 
demonstrate the intactness of fusion. In 1 
other patient who apparentlv had a suc- 
cessful posterior fusion operation, motion 
between the vertebral bodies was demon- 
strated at operation for anterior interbodv 
fusion. 

RESULTS 
ANKYLOSING SPONDYLITIS 


In 1 patient, no mobility of the fused 
units was demonstrated cineroentgeno- 
graphically. In 2 patients, isolated fused 


units had the appearance of a congenital 
fusion and no motion was detected here. 
One patient who also had had an isolated, 
anterior interbody fusion operation at I 
level showed motion at this level with ob- 
vious lack of fusion. In 2 patients, there was 
extensive bridging of the lower 4 and 5 
cervical units, respectively. In Pd mo- 
tion could not be demonstrated between 
the vertebral bodies or the right apophyseal 
joints, but minor motion was observed to 
occur through the left apophvseal joints? 


CONGENITAL FUSION 


Of 7 patients with apparently congenital 
fusions, motion at the site of fusion was de- 
tected in only 1. 


POST-TRAUMATIC FUSION 


In the 1 patient studied, 1 cervical unit 
was involved and motion was detected 
through the apophyseal joint of one side. 


POSTERIOR SURGICAL FUSION 


Of the § patients who had had this 
operation, 2 demonstrated minimal mobil- 
itv between the vertebral bodies at the 
sites of one- and two-unit fusion. In a third 
patient, the fusion operation involved 4 
units and motion was suggested through 
the most cephalad of these. One patient 
with a four-unit fusion operation showed 
motion at 2 levels through the apophyseal 
joints. T he fifth patient demonstrated 
pseudo-arthrosis with persistent motion. 
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ANTERIOR INTERBODY SURGICAL FUSION 


These patients comprised the largest 
group, reflecting the current interest in this 
approach to problems of the cervical spine. 
The number of units involved in any one 
patient varied from 1 to 4. In the 7 pa- 
tients with single-level fusions, motion was 


at least one side in all patients, re Hid. 
obvious lack of fusion was present. 

Similar motion was recorded in the g pa- 
tients with two-level fusions. 
fusion was detected at 7 of the 18 units in 
which a surgical procedure had been per- 
formed. 

In the 5 patients with three-unit fusion 
operation, comprising a total of 15 units, 
motion was detected at the superior and 
inferior levels, but not conclusively identi- 
fied at the mid-unit in 1. Six of the 
other 12 units showed failure of fusion, in 1 
patient at all 3 levels. One patient lacked 
fusion at 2 levels and had motion through 
the third fused unit. One patient without 
fusion at 1 level had residual motion at the 
other 2 levels. In the fifth patient, in spite 
of apparent successful fusion, motion oc- 
curred through the left pO reni joints. 

In most cases, motion was more clearly 
evident on the left than on the right. The 
range of motion varied from barely detect- 
able to the limited amount frequently seen 
in degenerative disk disease. In : patient 
with degenerative disk disease, who hac 
had an anterior interbody fusion, the 
amount of motion before and after opera- 
tion was approximatelv the same. 

DISCUSSION 

The frequency with which motion is ob- 
served is of less interest than that it can 
occur through apparently solid bony un- 
ion. Previous studies utilizing onlv routine 
roentgenograms with bending have in- 
dicated residual mobility in the lumbar 
spine. This motion was thought to repre- 
sent some elasticity of bone. Contrary to 
Sgrosso’s speculation, anterior interbody 
fusion is apparently less effective in re- 
ducing mobility than posterior fusion. Mo- 
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tion through the apophyseal joints on at 
least one side, despite apparent solid 
bridging between the vertebral bodies, im- 
phes that che inherent forces are sufficiently 
strong to bend the bony bridges. No corre- 
lation was shown in the postoperative 
group between detectable motion and the 
clinical status of the patient. Of the 22 
patients who had undergone anterior inter- 
body fusion operation, § were asym ptomat- 
ic regardless of the degree of motion, 3 
were definitely improved, and 13 had either 
per sistence of complaints Or recurrence of 
symptoms after a period of relief. One pa- 
tient with an obvious failure of fusion had 
been completely relieved of symptoms. 

All ¢ ot the patients with posterior fu- 
sions were symptomatic. They were re- 
ferred for evaluation of symptoms rather 
than for study of effectiveness of the fu- 
sions. In i of the patients with isolated, 
single-unit posterior fusion, subsequent an- 
terior interbody fusion relieved the symp- 
toms. 

The motion occurring through the apo- 
physeal joints of ankylosing spondylitis 
correlated with the side of sy mptoms. The 
number of patients observed (2) was too 
small to judge whether this observation 
could be reproduced. 

Interestingly, the motion took place pri- 
marily through the left apophyseal joints 
(Table 1) and occurred whether the grafts 
were placed in the midline or slightlv to 
either side. No attempt was made to assess 
the degree of motion, but it appears that 
peripheral bonv bridging between vertebral 
bodies allowed a somewhat greater degree 
of motion than did central fusion. 





SUMMARY 

Cineroentgenographic studies of the cer- 
vical spines of 41 patients, comprising a 
total of 246 units, were conducted. Of these 
246 units, 87 had had some form of fusion. 
In 40 fused TM motion was noted. Obvi- 
ous lack of fusion was present in 19 addi- 
tional units. Motion was most markedly 
reduced by fusion of presumable congenital 
origin and the least reduced by anterior 
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interbody fusion. No correlation of motion 1960, 17, 633-637. 


with symptoms was found except in those ? Jones, M. D. Cineradiographic studies of normal 
DN ; NECNON PA cervical spine. California Med., 1960, 93, 293- 
patients with ankylosing spondylitis. pore ee 


296. 
Department of Radiology 3. Jones, M. D. Cineradiographic studies in various 
University of California Medical Center joint diseases of the cervical spine. Arthritis & 
San Francisco 22, California Rheumatism, 1961, 4, 422 (Abstr.). 
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HYPERPARATHYROIDISM* 


By MAX NOETZLI, M.D., ead HOWARD L. STEINBACH, M.D. 


SAN FRANCISCO, CALIFORNIA 


HE climeal, pathologic, and roent- 

genologic changes observed in hyper- 
parathyroidism have been reported pre- 
viouslv.? Since then, marked subperiosteal 
resorption along the upper margins of some 
ribs was incidentally noted on a roentgeno- 
gram ot the esophagus of a patient with a 
parathyroid adenoma (Fig. 1, 4 and &). 
This finding prompted re-examination of 
the roentgenograms of several hyperpara- 
thyroid patients, with particular attention 
directed to erosive lesions of the ribs. 


MATERIAL 


Chest and rib roentgenograms of 33 
patients with proved parathyroid adeno- 
mas were reviewed. Sixteen of these pa- 
tients had roentgenologic changes typical 
of hvperparathvroid bone disease. 


ROENTGEN FINDINGS 


In 6 of the 16 hvperparathyroid patients 
with bone changes elsewhere, we also found 
shallow, more or less extensive defects of 
several ribs. The defects were located in the 
posterior or posterolateral portions of the 
ribs along their upper cortical margins. 
These findings were definitely distinguish- 
able from the shallow indentations seen 
along the upper margins of some ribs in 





healthy individuals (Fig. 2, Z and B). Their 
characteristic, somewhat fuzzy border (Fig. 
3, A-F) was similar to the indefinite cortical 
surface of the middle phalanges of the 
hands resulting from subperiosteal resorp- 


radiolucency described represent local sub- 
periosteal resorption along the upper mar- 
gins of the ribs. 

We have founc these changes most fre- 
quently at the lewel of the third and fourth 
ribs, less common y at lower levels. Usually 
the lesions were unilateral, but occasionally, 
the changes were bilateral at the same level, 
especially along the third and fourth ribs. 
The extent of the resorption varied. In one 
patient, the rib shadow was indiscernible 
in its posterior portion on roentgenograms 
taken in differens positions (Fig. 4, Z and 
B). 

Patients with parathyroid adenoma who 
had no roentgenologically demonstrable 
bone disease elsewhere also did not show 
these changes in me ribs. 


IMSCUSSION 


Defects along the lower borders of the 
ribs have often been described as manifes- 
tations of different disease processes. Re- 
ports 





* From the Department of Radiology, University of California, School of Medicine, San Francisco, California, Aided by a grant 


from the United States Public Health Service, Grant A-2589 GM, 
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ers are less common. In 1gs58, Be 
et al? described erosive lesions of the upper 
cortical margins of the ribs i In patients wit 
paralytic poliomyelitis. The rib changes in 
some of our patients resemble those re- 
ported by Bernstein eż al. In other cases, 
1owever, the lesions in Yyperparathyroid- 
ism are more shallow and longer, and their 
outline less definite. In both groups the 
distribution of the involvement is some- 
what similar. 

From our obser nd it appears that 
cortical erosion of the ribs is not a common 
hnding even in patients v with mark ed bone 
changes from hyperparathyroidism. The 

"sions also do not seem to be specific as we 
rave observed similar rib erosions in z 
patient with long.stand ing, markedly dis- 

abling rheumatoid arthritis who had re- 


ceived cortisone therapy over a long perioc 
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Vic. 4. (4) Marked erosion of le 
plete resorption of part of 
gram of 7 





ft eighth and com. 
ninth rib. (8) Dia- 











of time. Nevert Yeless, the finding mav, 
when seen in a patient in whom hyperpa 
thyroidism is not suspected, direct atten- 
tion toward this possibility and indicate 
further studies. 




















SUMMARY 








Subperioste: 


resorption along the upper 
cortical margins 


of the ribs posteriorly has 
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COMPLETE CONGENITAL FISSURE OF 
IHE STERNUM* 


By LAWRENCE L. LARSEN, M.D., and HAROLD F. IBACH, M.D. 


MILWAUKEE, WISCONSIN 


RARE isolated developmental anom- 
aly of the sternum was recently ob- 
served on a routine hospital admission. 
This anomaly has been described in asso- 
ciation with other abnormalities of the 
chest or abdomen, such as ectopia cordis. 


REPORT OF CASE 

F.R., a forty-six vear old female waitress, 
was admitted to St. Michael Hospital with a 
lower abdominal mass, noted by the patient for 
a period of six months. There was no abnormal- 
ity in the menstrual history. A panhvsterec- 
tomy was performed with the pathologic diag- 
nosis of lejiomyomata uteri. During the routine 
hospital admission, attention was directed to a 
deep midline fissure in the anterior chest, 
Laminagrams of the sternum clearly demon- 
strated this unusual anomaly. No other skeletal 
developmental anomalies were discovered in the 
course of examination, 

DISCUSSION 

The sternum does not, as previously 
thought, originate from the ventral arches 
of the ribs, but develops from a single 
median rudiment which also gives rise to 
the shoulder girdle. According to Caffey,! 
the first sternal ossification centers appear 
in the manubrium during the sixth. fetal 
month. Three paired centers of ossification 
then occur in succession in the bodv of the 
sternum, The manubrial ossification centers 
have fused at the time of birth, while fusion 
of the centers in the body is usually com- 
pleted by the sixth vear. Since the number 
of centers and the pattern of appearance 
and fusion show considerable variation, the 
sternum is an unreliable index of skeletal 
maturation. 

Elas? described a complete sternal fissure 
in an asvmptomatic woman, and more 
recently, Magan? observed a similar anom- 





lac. 1. Laminagram of the fissured sternum demon- 
strates the paired divisions of the manubrium, 
gladiolus and xyphoid. 


H 


aly with a vertical fold of skin extending 
from the symphysis menti to the sternum. 
A more common sternal anomaly is the 
foramen which is related to a vascular 
bundle, traversing the cartilaginous ana- 
logue during the fetal period. 

Figure 1 shows the manubrium, gladiolus 
and xvphoid of the sternum to exist as 
three paired segments separated by a wide 
deep cleft. The paired xvphoid segments 
closely approximate each other at the 
caudal end. The second costal cartilage 
articulated in its normal position with the 
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Fic. 2. Photograph shows the deep cleft between the 
sternal segments and a fibrous band extending to 
the umbilicus. 





manubrial divisions. In this case, it appears 
that a developmental derangement oc- 
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curred as early as the sixth week of fetal life, 
preventing the sternal bands from fusing. 
In Figure 2 a prominent fibrous band 
extending from the xvphoid process to the 
umbilicus and a deep midline fissure, per- 
mitting one to palpate the heart and great 
vessels, are seen. 





SUMMARY 








\ case of complete congenital fissure of 
the sternum is reported with a review ot 
pertinent embryologic and roentgeno ogic 
aspects. 


Lawrence L. Larsen, M.D. 
St. Michael Hospital 

2400 W. Villard Avenue 
Milwaukee, Wisconsin 
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FRACTURE OF THE ANTERIOR 
TIBIAL TUBER 





CLE 


By RICHARD P. CANCELMO, M.D. 


DRYN MAWR, PENNSYLVANIA 


RACTURES of the tibia and fibula 

involving the ankle joint have been 
well described and classified. ?? However, 
a search of the radiologic literature has not 
revealed a description of an unusual frac- 
ture of the ankle—an isolated fracture of 
the anterior tubercle of the tibia. 

This fracture occurs with sufficient fre- 
quency to warrant some consideration. At 
the Bryn Mawr Hospital, a 350 bed com- 
munity hospital, we have seen six such 
1961. During the course of the roentgen 
examination of the ankle in the presence of 
an isolated fracture of the anterior tibial 
tubercle, the fracture may be confused 
with fracture of the posterior tubercle of 
the tibia, an anomalous epiphyseal fissure, 
or even overlooked entirely. 


ANATOMY AND MECHANISM OF INJURY 


The anterior tubercle of the tibia forms 
the anterolateral margin of the distal ex- 
tremity of the tibia. The external border of 
the tibia divides distally to form the anteri- 
or and posterior tubercles, and the groove 
between them accommodates the articula- 
tion of the distal fibula. The fibula is 
tightly bound into this articulation by the 
anterior and posterior, inferior tibiofibular 
ligaments. 

The fragment resulting from an isolated 
fracture of the anterior tubercle of the tibia 
is known in the French literature as the 
“third fragment of Tillaux."? Tillaux, a 
roth century anatomist, attempted in 
cadaveric experiments to correlate the 
mechanism of ankle injury with the type of 
fracture produced.* He found that abduc- 
tion of the ankle often caused an isolated 
avulsion of the lateral margin of the distal 
tibia, but his illustrations showed in the 
anterior view avulsion of the anterior tu- 
bercle, and in the lateral view avulsion of 





Vic, 1. Tracings of anteroposterior, oblique, and lat- 
eral roentgenograms of a case of isolated fracture 
of the anterior troial tubercle. The more mesial 
portion of the fbwar groove, the posterior malleo- 
lus, is intact. 


the posterior tubercle.? Thus, he confused 
two different fractures. That the most 
lateral aspect of the distal tibia represents 
the anterior tubercle may be proved to 
one's satisfaction by examining the skele- 


` 


ton (Fig. 1). Ashhurst and Bromer? demon- 


L4 





strated the more mesial location of the 
posterior tubercle in roentgen studies of 
the fibular groove. 





The mechanism of injury in the produc- 
tion oi an isolated fracture of the anterior 
tibial tubercle is abduction of the ankle 
with external rotation of the foot putting 
stress on the anterior, inferior tibiofibular 
ligament sufficient to avulse a fragment 
from the anterolateral shaft of the tibia. 


ROENOGEN FEATURES 


This fracture is manifest roentgeno- 
graphically in the anteroposterior projec- 
tion (Fig. 24; and 34) by an oblique line of 
radiolucency passing downward and mesial 
to the lateral tibial margin into the articular 
surface. It is frequently obscured by the 
mesial portion of the fibular groove (the 
posterior tubercle) is seen to be intact. The 
lateral projection shows no abnormality in 
most cases (Fig. 25), although occasionally 
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THE “RADIAL SUBLUXATION—FINGERNAIL DEFECT— 
ABSENT PATELLA” SYNDROME* 


OBSERVATIONS ON ITS NATURE 


By K. A. ELLIOTT, M.B., B.S. (Durham), G. B. ELLIOTT, M.B., B.S. (Durham), 
and W. H. KINDRACHUK, M.D. 


CALGARY, CANADA 


N NEWLY recognized hereditary syn- 

dromes it is common to find that various 
components have already been described 
under other names, and that coincidental 
abnormalities have been included. This is 
impossible to avoid in the earlier reports 
and appears to be the case in the familial 
syndrome with anonychia of the fingers, 
absence of patellae, radial subluxations, 
and iliac "horns." 

Usually cosmetic defects of fingernails 
give rise to the only complaints and pa- 
tients are often unaware of manv skeletal 
anomalies. There is a remarkable absence 
of disabilitv, despite considerable altera- 
tions in the configuration of knee and elbow 
joints in many cases. While the genetic 
basis for the condition is controversial, it 
has been proposed that a single gene can 
be responsible for the different anomalies, 
especially the spectacular fingernail and 
patellar defects." 

However, many other bony abnormal- 
ities are consistently associated with this 
condition and we wish to show that the 
entire skeletal system is abnormal. It is our 
purpose to point out the need for skeletal 
surveys when any single component of the 
syndrome is discovered, to try and throw 
light on this condition as a whole, and to 
demonstrate that the defects are not sim- 
ple nor localized, as often supposed. 


REPORT OF CASES 


The opportunity to examine family B, 
none of whom had any complaints refer- 
able to joint abnormality, arose from a 
peculiar minor circumstance. Although the 
parents were aware that two of their five 


boys had some abnormalities of the elbows 
and minimal deformity of the nails, they 
were not disturbed until they saw similar 
but more severe failure of fingernail de- 
velopment in their four vear old daughter. 
They sought advice for this cosmetic defect 
only. It was realized from looking at the 
father’s fingernails and arms (Fig. 1, 2 and 
3) that this was an instance of hereditary 
anonvchia-radial subluxation type. The 
parents generously cooperated in having 
the rest of their family examined. 


Case r. The father, now aged forty-four years, 
is an energetic, alert Englishman, and was an 
excellent rugby player at the time of examina- 
tion, He was occasionally irritated by his 
“split nails” (Fig. 1) catching on his clothing 
and had been aware since childhood of some 


to make a tight clenched fist. He was quite used 


to this and had served in the army for a con- 





Fic. 1. Case 1. The middle fingernail on each hand is 
intact. Other nails have central splits or clefts of 
complete nail aplasia (arrow). The thumb nails are 
most severely affected. 


* From the Departments of Radiology and Orthopedic Surgery, Calgary Medical Centre, Alberta, Canada. 
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PC arms ar shown i n iE n extent 


Fic. 2. C ase | 


to nos limit. See pine oa ars nails. 


siderable period as an instructor but was finally 
released when it was noted that he could not 
hold a rifle on parade "at the present," since it 
required full supination of n hand (lig. 2). 
He continued extensive athletic activity after 
his discharge and, apart from a transient bout 
of glomerulonephritis in 1941, has been com- 
pletely healthy. 

On phvsical examination he showed a 3o 
limitation of supination and pronation of the 
forearms, with a 20° limitation of full extension 
and a 10? limitation of full fexion of the elbow 
joints. Although his wrists flex fully, they can- 
not be extended bevond the axis of ie forearm 
and there s qu of the radial heads 
(Fig. 3 and 4). His hngers show slight diminu- 
tion in the range of all j joint movements so that 
tight doubling of the fingers into the palms is 
not possible. He was completely unaware of his 
small symmetric and vei tically based iliac 

"horns" or of his hypoplastic patellae, alth Lough 
some flattening of this region on flexion of the 
knees is evident. He has a full range of move- 
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ment in the shoulder joints but these show some 
roentgen a SN (Fig. 5). 


Case at. This fifteen y vear old son of Case 1 
is much smaller physic ally than his binovular 
twin. brother (Case itt) and has more 
nounced anomalies in all areas but no com. 
plaints. The degree of limitation of elbow move- 
ment ts simular to that in the father. The com- 
plete absence of the patellae and roentgen ab- 
normalities of the kmees, elbows and ankle 


joints are us nin Figures 6, 7, and 8. He has 


posterior dislocation of the left radial head and 
lateral dislocation of the right on roentgeno- 
grams, but these structures can swing around 
the lateral condyle, atering the type of sub- 
luxation, Some sclerosis of the growing ends Mi 
the bones is present {F Bo 8) bur there is no his- 
tory of heavy metal ingestion and this Binding 
could be coincidental and 1 physio logic. The talus 

is infantile in shape on both sides. The anterior 
end of the left calcaneus has failed to dev elop 





Fic. 3. Case r, The arms are pronated and extended 


to their fall extent. To ne w rists cannot extend be- 
yond the forearm axis. Note the bulging sub- 
luxated radial heads. 


il 


ntm, 


k 
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1, Anteroposterior and lateral views of the left elbow joint. The radius is elongated, with a small 
riorly. The olecranon is hypoplastic and the coronoid process shows a hook-lik 





l epicondsle is prominent. 








1G. the relatively small, shallow 
* ^ 





glenoid fossa in comparison with the humeral 
head. The remainder of the scapula appears to be 
normal, 
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ic. 7. Case 11. Anteroposterior and lateral vi F el he radius. The ab- 










normally rounded head is subluxated posteriorly 
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d contrasting with 
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Fro. 8. Case n. Lateral view of the left ankle showing surfaces à! the talus and calcaneus. The talus 
] 


shortening of the calcaneus, absence of the anterior 


| superior r 
rele and flattening of the adjacent articular and body are 








tube 











VoL, 87, No, 6 Radial Subluxation- 








luc. g. Case ir. Symmetric triangular spinous 
sses (iliac "horns") are present on the posterior 
surface of the iliac bones. Note the linear and 
vertical base pointing towards the acetabulum. 


Comeidental right spondvlolysis of L; is evident. 

















Fic. ro. Case ur. Lateral view of the knee showing 





the hypoplastic patella. The center for the anterior 
tibial tuberosity is present but is not united. A 
coincidental enostosis is present in the posterior 
tibial shaft, 








teral view of the right elbow of a 


ilo 





Fic. 11. Case iv. L: 
four vear old girl showing posterior subluxation of 
the radial he left elbow showed no ab- 


au. The 
normality roentg 





A 














iographieally, 


Ae 














the left elbow Joint is normal. The patel 
usually not. roentgenographically evident at 
this age, were not clinically palpable. 








The two eldest sons and a twelve vear 
old son of Case r are free from anomalies. 
There is no knowledge of any of these 
anomalies in. the grandparents or great 
grandparents, all of whom have been no- 
tablv long h o incidence of illn 
resembling glomerulonephritis 1s known in 
any member of the familv except the 
father and none showed abnormal urinal- 
VSes. 


v 


























DISCUSS5101! 


The father (Case 1) was given a medic: 
discharge from the army on the basis of 
the roentgen demonstration of subluxation 
of the heads of the radn. Patellar, wrist 
and hand defects were not detected at this 





- 
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time and, except by chance, the familial 
and more extensive nature of the condition 
would have remained undiscovered. It 1s 
worthy of note that this has been the 
ty pical experience when components of the 
syndrome have been considered as isolated 
findings. For example, in a careful report 
by Fox and Griffin? on hereditary disloca- 
tion of the radial head, they note, as minor 
findings, the presence of hypoplastic patel- 
lae, some nail dvscrasias and mild deform- 
ities of the fingers. Even the first intima- 


tion in the literature of the existence of 


this syndrome occurs quite incidentally in 
a report by Little (1897),? which is con- 
cerned primarily with a review of the con- 


genital absence or delayed development of 


the patella. He mentions in passing an 
affected family which also showed failure 
of development of the thumbnails. 

With the availability of roentgenographic 
survevs, the main features of this syndrome 
began to be grouped under descriptive 
names, especially by some German au- 
thors,* which make them easy to trace in 
the literature. Latterly they have been re- 


ported under a most confusing array of 


synonyms, for example, familial dyschon- 
droplasia, hereditary arthrodysplasia," 
iliac horns,?* arthro-onvchodvsplasia,! Tur- 
ner's syndrome,” osteo-onvchodvsplasia;? 
congenital dislocation of radial head? and 
hereditary onycho-mesodysplasia.!® An ex- 
ample of the confusion arising from this 
multipiclity of terms is Turner's? belief 
that he was describing in 1933 an unre- 
corded syadrome. 

In the family studied by us we have been 
struck by the asymmetric development of 
joints, with hypertrophy on one side and 
hypoplasia on the other and the reciproc: : 
alteration in the length of paired bones, 
addition to the more spectacular e es 
noted in most articles. These asymmetries 
are features of roentgenograms Illustrating 
many reports but the emphasis is largely 
upon the hypoplasia. This oversimplifica- 
tion obscures the extent and nature of the 
syndrome. The lack of a proportional rela- 
tionship is seen in all the skeletal areas we 
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surveyed. For example, in the arm the head 
of the humerus, the capitellum and the 
radius are all enlarged or elongated; the 
glenoid cavity, trochlea, olecranon and 
ulna are simal In the knee the medial 
condyles of the femur are often dispropor- 
tionately large,’ and the lateral condyles 
hypoplastic!” The patella is probably 
defective as an axial structure and possibly 
should not be regarded as a sesamoid bone 
in any case. Certainly no sesamoid bones 
elsewhere are affected. 

Surprisingly, the toenails are normal in 
these cases and can be used as transplants 
in plastic surgery to minimize the cosmetic 
abnormalities of the fingernails which are 
so often seen. The statement is often copied 
from report to report that the incidence of 
nail hypoplasia decreases from the thumb 
to the little finger. However, where illus- 
trated the hands one show the second 


ders di ie nail NAE in the dans 
ing hinge ng H In ne ee aD 


ilic E ae nou oom. of the 
radial halves. This fingernail segmentation 
and middle finger sparing is reminiscent of 
the abnormalities seen 1n hereditary axial, 
preaxial and postaxial anomalies of the 
fingers." 

The discovery of bilateral symmetric 
iliac "horns" is of relatively recent date. 
They were first described by Keiser® (1939) 
but can be seen very clearly in roentgeno- 
grams reproduced in Turner's? excellent 
report of 1933, which was oon: the 
first to raise a suspicion that this syndrome 
is a general skeletal disorder. It is not clear 
from the text whether or not he regards the 
"horns" as an abnormal curving of the ex- 
ternal surface of the iliac wings. Since 
then, they have been recognized frequently. 
Jameson ef a7? noted their presence in 30 
per cent of affected families. No explana- 
tion of their nature has appeared in the 
literature to the best of our knowledge. 
Hawkins and Smitht point out that they 
have not been seen in the pelvis of any 
mammal, and they are too laterally placed 
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for us to suspect that they represent 
sae ribs, In a iL bu of our own 
we ic that they are spines, ie ee 
circularly based horns, vertically oriented 
and in line with the acetabulum. Hawkins 
and Smith? show a cap-like epiphysis in 
those appearing in a fourteen year old girl. 
From their situation, the nature of the 
formation and their markedly spinous 
character, so well-illustrated bv Mc- 
Cluskev, 19 we suspect very strongly that 
they are developments analogous to the 
scapular spinous process. As McCluskey?!" 
and others have noted, the scapulae tend 
to be small with long acromion processes. 
If we assume the overdevelopment of a 
potentiality to form a spine on the iliac 
wing, t towards the Joint, this would 
accord with the observed over- and under- 
development of many other contiguous 
osseous structures throughout the bodv. 
No visceral abnormalities have been con- 
firmed as components of this syndrome. 
Hawkins and Smith! reported a verv sus- 
picious concurrence of glomerulonephritis 
in an affected family. However, this showed 
ro histologic pecularities and has not been 
referred to in subsequent reports. À con- 
siderable number of other changes has 
been recorded as part of the svndrome in 


ron-radiologic journals—for example, cal- 
cification of the falx and hvperostosis 


frontalis interna, both of which are prob- 
ably of physiologic nature. Similar sporadic 
reports of concurrent spina bifida, super- 
rumerary digits and thoracic kyphosis 
have appeared intermittently. It seems 
Ekely that most of these conditions are 
not part of the syndrome itself. Similarly, 
although fingernails are strikingly affected, 
other ectodermal structures such as toe- 
nails, teeth, hair and skin have shown no 
comparative abnormalities. 


Observations are reported on members of 
a family who showed the “radial sublux: 
tion—fingernail defect—absent patella" 
syndrome. Disproportionate development 


Radial Subluxation-—Fingernail Defect-——Absent Patella 
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of axial, preaxial and postaxial structures 
probably produces these local features. At- 
tention is drawn to other anomalies which 
either have not been described or have not 
been previously correlated with this syn- 
drome---notablv, asymmetric development 
of joints, hv poplastic glenoid formation 
and iliac “horns” which have been ex- 
plained as probable analogues of scapular 
spines. 

There is a characteristic lack of disability 
in our cases. It is evident that this heredi- 
tary condition is a generalized abnormality 
of endochondral skeletal growth. 


K. A. Elliott, M.B. 
2711-8 Street S.W. 
Calgary, Alberta, Canada 
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PAROSTEAL LIPOMA* 


By RICHARD J. FLEMING, M.D., MEYER ALPERT, M.D., 
and ALEXANDER GARCIA, M.D. 


NEW YORK, NEW YORK 


M individual cases of parosteal 
lipomas have been published in the 
past forty years, but the data have not been 
adequately analyzed. It is the purpose of 
this paper to tabulate and evaluate the 
reports that have appeared in the literature 
(Table 1) and to present the history of 2 
patients whom we have observed. The 
publications prior to 1918 were not reviewed 
since this had been done so ably by Bohm.‘ 
To date, over 100 cases have been docu- 
mented in the world literature. 

This subject has received little attention 
in the radiologic journals. Moreover, the 
standard reference works by such out- 
standing authorities as Pack and Ariel?? 
Jaffe,!5 and Stout?! offer little information 
on this problem. One of these authors 
writes: "Even when a lipoma evolves in 
proximity to a bone (in a limb, for example) 
and even if it grows to fairly large size, the 
fact that the tumor has no infiltrative qual- 
ities and that it is also soft and yielding 
precludes its affecting neighboring bone."!5 
However, on the basis of the literature and 
our experience, there may, indeed, be bony 
changes associated with a parosteal lipoma 
(Tables 11 and rr). 

The lipoma is the most common tumor 
of the body. It can be found in virtually 
every tissue or organ, but it most often 
originates in the subcutaneous tissue of the 
neck and back. Less frequently, it 1s ob- 
served in the muscles of the extremities. 
The two lipomas which will be discussed in 
this paper arose in the soft tissue adjacent 
to bone. 

A parosteal lipoma is a benign fatty neo- 
plasm having an intimate relationship to 
the periosteum. Although the term “‘perios- 
teal lipoma" has been used by most au- 
thors in the past, we feel the term “‘paros- 
teal lipoma” (as introduced by Power”) 


is more suitable since it indicates contiguity 
with bone rather than implying a definite 
origin from the periosteum. The incidence 
of the tumor is 0.3 per cent of all lipomas.!$ 

The original description of this entity 
was published in the German literature by 
Seerig® in 1836. The subject was introduced 
to the English literature by Smith” in 
1866. A comprehensive investigation by 
Schwartz and Chevrier* appeared in 1906, 
at which time they analyzed the 55 cases 
presented in the literature up to that date. 
In 1918,* Bohm reviewed the articles re- 
ported in the twelve year interim and 
contributed an excellent critique of the 
problem. 


PATHOLOGY 


A lipoma may be defined as a neoplastic 
aggregation of fat cells which are mor- 
phologically and histochemically identical 
with the lipocytes of subcutaneous tissue. 
It has been shown, however, that the rate 
of lipid synthesis in the lipoma is greater 
than in the normal adipose tissue of the 
same subject.“ A fibrous capsule circum- 
scribes the fatty mass. The mature lipocyte 
is incapable of mitosis, but the sparse 
lipoblasts scattered along the connective 
tissue septa and along the blood vessels 
serve as foci for neoplastic proliferation. 
Grossly, the lipoma presents as a soft, 
lobulated, encapsulated mass of uniform 
consistency and texture with a greasy yel- 
low appearance on cut section. The fat cell 
is thin-walled with a flattened eccentric 
nucleus, the cytoplasmic contents having 
been removed by solvents employed in the 
histologic preparation. 

The parosteal lipoma is basically identi- 
cal with the conventional subcutaneous 
lipoma. Its osseous relationship is the 
deciding factor in nomenclature. The union 


* From the Departments of Radiology and Orthopaedic Surgery, Columbia-Presbyterian Medical Center, New York, New York. 
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FREQUENCY OF BONE INVOLVEMENT IN 
FOUR DIFFERENT SERIES 








Dujovich Schwartz 


No a Fleming an d an d Bohm! 
Shraer!® Chevrier?! 
(per (per (per (per 
cent) cent) cent) cent) 
Femur da 18 15 15 
Radius 18 3 3 J 
Tibia I4 4 2 
Humerus G 7 3 I 
Fibula E 
Ulna (s 3 a 
Metacarpal 5 I 3 3 
Rib 5 5 3 
Skull 3 5 48 36 
Scapula 3 4 3 3 
Metatarsal a S 2 3 
Vertebral 
column ps ES 18 
Clavicle 5 ; 5 
Pelvis 5 § 7 


of the lipoma with adjacent bone may be 
loose or firm. 


The changes in the bone at the site of 


attachment are variable. In the 32 cases 
reviewed in this paper, approximately one- 
third showed no bony changes. However, in 
1I cases an overproduction of cortical bone 
and in § cases osseous bowing or cortical 
erosion could be identified. Where these 
osseous alterations are present, the attach- 
ment of the lipoma to the bone is likely to 
be very strong, although an intimate union 
can occur without any bony change. 

The only report of the microscopic 
anatomy of the junc tion zone of the lipoma 
and hy perostosis is by Moulonguet e a? 
In their patient a hy perostosis projected 
into the lipoma. They believed that the 
femoral periosteum not only completely 
surrounded the lipoma but also continued 
between the lipoma and osseous projection. 
We wonder, however, if these authors are 
confusing the fibrous capsule of the lipoma 
with the periosteum. 

Dr. C. Zent Garber studied the junction 
zone of bone and lipoma in our first patient, 
E.S. Three different histologic patterns 
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were observed. In some sections the osteo- 
genic periosteum was thick and cellular, 

and no fibrous periosteum was present 
between it and the lipoma. In other places 

the osteogenic and fibrous layers of the 
periosteum were very thin. There were also 
areas where there was no intervening peri- 
osteum, the lipoma being in direct contact 
with the hyperostosis. This excrescence was 
composed of immature subperiosteal new 
bone. 


LTIOLOGY AND PATHOGENESIS 


The etiology and pathogenesis of these 
tumors remain obscure although various 
theories have been proposed. A congenital 
origin and trauma have been suggested as 
etiologic factors, but there is little evidence 
to support either. Schwartz and Chevrier^ 
postulated inflammation as the cause, sug- 
gesting that a localized periostitis stimu- 
lated a lipomatous transformation of the 
local bone. Bohm* believed that these 
tumors did not actually originate from the 
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TYPE OF BONE CHANGES 





Authors Bone Osseous Char 
Balett Tibia Bowing 
Chasin’ Femur Osseous projection 
Case 2 
Dujovichand Femur Roughening and thick- 
Shraeried ening of the cortex 
Ferrari? Humerus  QOsseous projection 
Fleming 
Case i Femur Osseous projection 
Case 2 Radius Erosion 
Hummel and Femur Subperiosteal new bone 
Truong- formation 
Thi-Danh!? 
Janker!* Femur Osseous projection 
Jorgensen? Metacarpal Erosion 


Kenin e al 


Case 1 Tibia and Bowing and sclerosis 


Fibula 
Case 2 Femur Osseous projection 
Laurell” Femur Osseous projection 
Moulonguet — Femur Osseous projection 


et al 9 


Porzelt? Metacarpal Bowing 
Velasco” Femur Osseous projection 
Vernengof? Radms C ASEOS projection 
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periosteum, but merely grew into this struc- 
ture during their development. 

From our microscopic findings it seems 
reasonable to assume that the osseous pro- 
jection is stimulated by the lipoma, al- 
though the mechanism is unknown. The 
site of origin of the parosteal lipoma, 
whether within the periosteum or outside of 
this structure, cannot be determined. The 
fact that periosteum contains no fat cells 
is one argument in favor of the extraperios- 
teal origin of these tumors; vet, lipomas 
are found in certain organs (kidney, uterus) 
that normallv do not have fat cells. The 
often quoted "cell rest theory" might be 
invoked as an explanation for the ectopic 
location of these lipomas. 


CLINICAL FEATURES 


The clinical features of these lesions 
follow the pattern of subcutaneous lipomas 
with the exception of location and number. 
Whereas subcutaneous lipomas are com- 
monly found in the neck, shoulders and 
back and may be multiple, the parosteal 
lipoma is almost exclusively in the extrem- 
ities and is always solitary. In a typical 
case, the patient will describe a mass which 
has been present for an average of eight to 
ten vears, although there are patients 1n 
whom the mass was allegedly present for as 
short as three weeks or as long as forty-one 
vears prior to seeking medical advice. Pain 
was described in one case.? Disturbances in 
motor and sensory function of adjacent 
nerves may occur due to local pressure. In 
the series of 32 patients studied, over one- 
half of the patients were in the forty to 
seventy age group, the youngest being three 
months and the oldest eight-four years of 
age. There were 14 males and 16 females. 
In 2 patients the age and sex were not 
recorded. 

The most frequent site of the parosteal 
lipoma was the thigh, the femur being in- 
volved in 11 cases. The tumor was found in 
the upper extremity in 11 cases and in the 
lower extremity in 18 cases. The extremities 
thereby accounted for all but 3 cases. This 
is in contrast with the earlier literature, 
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where it is stated that this tumor com- 
monly arose adjacent to the skull. 

On physical examination the presence of 
a mass was the cardinal feature. The size 
varied but usually was large. There was no 
associated tenderness, and the consistency 
of the mass was often difficult to evaluate 
because of the bulk of the overlying muscle, 
especially in the thigh. 

A parosteal lipoma cannot be diagnosed 
on clinical examination alone. Laboratory 
tests are normal. However, with the aid of 
roentgenograms this lesion may be diag- 
nosed preoperatively. 


ROENTGEN FEATURES 


In 1915, Koehler? first described the 
typical roentgen appearance of the lipoma 
by noting the radiolucency of fat in con- 
trast to the surrounding muscle. Ten years 
later, Bufalini? independently arrived at 
the same conclusion. By recognizing the 
association of the soft tissue radiolucency 
with the bonv alteration, Bartlett? was one 
of the first to make a correct preoperative 
diagnosis. 

The absorption of roentgen rays by body 
tissue depends on its density, the average 
atomic number and the wave length of the 
radiation. The absorption of roentgen-ray 
photons in the diagnostic range of energies 
varies directly with the fourth power of the 
atomic number. 

Ef ective Atomic 


Tissue : 
Number* 
Fat $.9 
Water 7.4 
Muscle d o4 
Bone í5,9 


It is also known that the differential 
absorption of fat and muscle will increase 
as the wave length becomes longer; z.e., by 
decreasing the kilovoltage. Consequently, 
the best definition of fattv tissue will be 
obtained when low voltage is used (30 to 
40 kv.), and when the fat is surrounded by 
enough contrasting tissue of muscle den- 
Sify. 


* Hine, G. J., and Brownell, G. L. Radiation Dosimetry. Aca- 
demic Press Inc., New York, 1956, 16, 9o. 
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Fic. 1. Case r. Female, fifty-two years old. History of 
a painless swelling for a period of seven months. 
Roentgenogram shows a well-defined radiolucent 
mass adjacent to the femur, with an associated 
bony excrescence, 


From the chemical standpoint the fat 
content of lipomas is equal to that of nor- 
mal fat and, consequently, these tumors 
usually absorb roentgen rays to the same 
extent as normal subcutaneous fat. Chasin? 
found that a lipoma in the arm must be at 
least 2 cm. in diameter to be roentgeno- 
graphically demonstrable, and 1.4 cm. in 
the forearm. In the thigh, the mass must be 
IO cm. and in the lower leg 6 cm. 

The usual roentge nographic appearance 
of a parosteal lipoma i is a well-defined area 
of radiolucency Iving in close proximity to 
bone, commonly a long bone. Fine linear 
radiodensities, representing the fibrous 
connective tissue septa, as well as calcifica- 
tion and even ossification, may beseen with. 
in the radiolucent mass. The bone may ap- 
pear normal. However, 16 out of the 27 
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cases in which the roentgenographic find- 
ings were recorded had definite bony alter- 
ations. ve perostotic reaction was evident 
in 11 cases. Bowing of the adjacent bone 
away from the tumor was present in 3 
patients, all of whom were in their first or 
second decade of life. No hyperostotic 
BA or cortical thinning has been de- 
ribed in ae younger age group. Cortical 
erosion wis seen in 2 adults, however. 


REPORT OF CASES 


Case? (Fig. 1, 2 and 3). E.S., a fifty-two 
year old white female, was admitted to the 
Columbia-Presbyterian Medical Center. on 
February 21, 1948, with the chief complaint of a 
tumor of the right thigh, The patient had noted 
a painless swelling superior and medial to the 
right patella for the E seven months, She 
noted no appreciable change in its size in the 
interim, "OU Ss seven weeks prior to 
admission she experienced pain on the medial 
aspect of the right knee associated with in- 
stability on ambulation, The pertinent physical 
findings were limited to the right lower ex- 
tremity, where a firm, nontender, 6 by 15 em. 
oval mass was palpated on the anteromedial 


aspect o! the thigh, with the lower border 
roughly io cm. proximal to the knee joint. 


heres was no inguinal lym phadenopathy. The 
clinical impression. was a soft tissue sarcoma. 

The hem oglobin was 11,8 gm. The erythrocyte 

sedimentation rate (Westergren) was 31 mm. 

per hour. A roentgerogram of the ri he femur 
was obtained and revealed a well-defined radio- 
lucent mass measuring 15$ X 7 X g cm. situated 
adjacent to the medial aspect of the distal 
femur. An additiona! finding was the presence 
of à § em. osseous projection arising from the 
medial aspect of the femur. The bony excres- 
cence was situated in the mid-portion of the 
fatty mass previously described. The roent- 
genologic i impression was lipoma or liposarcoma. 
A skeletal survey and chest roen tgenogram were 
normal. Gn February 25, the patient was taken 
to the operating room. Bu the interme- 
dius, whig I Was eine out ANE P 

dd i yel dis po and Biron 
cd of a lipoma. It presented as ag X 17 
cm. lobulated mass completely surrounding the 
m aspect of the lower femur. The tumor 
was firmly adherent toa 2.6 X 7 cm. plateau of 
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ortical bone which presented on the antero- 
nedial aspect of the femur. The tumor, which 
ppe sared grossly benign, was dissected free 
rom the MN: m the Lid of oe was 


vathologic sections rev MAS ali pong Assoc DOR 
vith considerable reactive new bone. 


Comment. This patient presented the 
sual clinical, roentgenographic and sur- 
ical findings of parosteal lipoma. The 
:nee pain was probably related to degener- 
itive changes and had no relation to the 
umor. Three years postoperatively the 
tient was asymptomatic with complete 
ange of knee motion. Roentgenograms of 
he right thigh revealed no bone or soft 
issue abnormalities. 


g. 4). L.C., a fifty-three year old 


e fena was admitted to the Columbia- 


al specimen dem- 


Fic. 2. Case r. Cut surface of surgic 
onstrating the parosteal lipoma attached to re. 
sected bony protuberance (arrows). 
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; c section at junction zone of 
T xd puc excrescence. There is segmental 
thickening of the periosteum between the lipoma 
(above) and the immature cortical bone (below). 


Presbyterian Medical Center on May 5, 1960, 
with a history of a "lump" in the right forearm 
which had been steadily increasing in size for 
fifteen vears. The swelling had been completely 
pal inless and had caused no limitation of motion, 
Occ as ionally, the patient noted moderate 

tightness” in the area while working with that 


arm. There was no history of trauma. On 
physical examination, there was a large, very 


firm, nontender, fixed mass that measured 9 
cm. in the long ie The remainder of the ex- 
amination was unremarkable. Specifically, there 
were no motor or sensory deficits in the upper 
right extremity. The clinical impression was 
lipoma or liposarcoma. Laboratory studies were 
unremarkable. Roentgenograms of the right 
forearm demonstrated a large, oval, bilobed, 

-adiolucency in the soft tissue of the proximal 
forearm. There was also a small area of cortical 
thinning of the radius adjacent to the mass. The 
ulna appeared intact. The preoperative roent- 
gen diagnosis was lipoma or liposarcoma. The 
patient was En to the operating room on 
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rs old. History of 
for a period of fifteen years. Roentgeno- 


Fic. 4. Case ir. Male, fifty-rhree vez 
"jump" 
gram shows a bilobed radiolucency adjacent to 


the radius with pressure erosion of the cortex. 
May 21 for an open biopsy. The pathologic 
report was lipoma. On May 27, a bilobed en- 
capsulated tumor was found to be situated 
bene: ath the extensor carpi radialis longus and 
brevis, overlying the supinator. The deep com- 
ponent split the supinator and lav over the ulna 
lateral to the oblique line, On the lateral aspect 
of the mass was the dorsal interosseous branch 
of the radial nerve, which was identified and 
carefully preserved. The capsule was loosely 
connected to the radius. Postoperatively, the 
patient had a w rist drop and weakness of 
extension of the fingers and thumb, but this 
slowly improved. 

Comment. This case presents again the 
ty pical historv of a 2 mass of manv 
years’ duration. The roentgenographic 
changes of a large radiolucency with erosion 


of the adjacent bone were certainly con- 
sistent with the diagnosis of a parosteal 


, Meyer Alpert and Alexander Garcia 
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lipoma, but a liposarcoma might give a 
similar appearance. The postoperative 
course was complicated by an interosseous 


nerve palsy. Follow-up examination ap- 
proximately seven months after surgery 
revealed some residual weakness in the 


right hand. Roentgenograms of the right 
a at Hu HUE d an area tor new 


um. 


DIFFERENTIAL DIAGNOSIS 
There are manv causes of localized 
swelling in an extremity and thev include 


lesions of developmental as well as vascu- 


lar, traumatic, inflammatory, metabolic, 
neurogenic and neoplastic origin. In re. 


gard to the parosteal lipomas reported i 


the literature, some of the misdiagnoses 
include: Vind? osteosarcoma," an- 
gioma, fibroma,’ and fibrosarcoma.’ It is 


Interesting to note that in our 2 cases 
liposarcoma was the only lesion considered 
in differential diagnosis. On the basis of the 
roentgenograms all lesions mentioned 
above except liposarcoma can be excluded, 
since none produce a radiolucency. 

Except for fibrosarcoma, the liposarcoma 
is the most common malignant soft tissue 
tumor of the thigh at this hospital. Its 
large size and relatively slow growth may 
mimic the parosreal lipoma. On physical 
examination, however, the liposarcoma is 
usualls heed only to the f fascia, while the 
parosteal lipoma may be firmly attached to 
the inderlying bone. E nlarged regional 
mm. nodes are oc M observed na 


i parosteal E The - tene pr a 
hposarcoma may complain of pain and 
weight loss, svmptoms which are rare in 
an individual with a parosteal lipoma. The 
roentgenograms may show areas of radio- 
lucency in a liposarcoma, but many of 
these malignant tumors, unlike the par- 
osteal lipoma, have the same roentgeno- 
graphic density as the adjacent muscle. 
The presence of a hyperostosis adjacent to 
the radiolucent tumor would certainly 
favor the pa rosteal lipoma. At operation, 
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the liposarcoma may show pseudo-encapsu- 
lation by compressed fibrous tissue and 
thereby mimic the benign lesion. However, 
on cut section, the tumor is apt to show 
areas of mucoid consistency, and this 
change is not ordinarily seen in a parosteal 
lipoma. 


MANAGEMENT 


The treatment of parosteal lipoma is 
surgical. Preoperatively, the diagnosis will 
be almost certain if the patient has a long 
history of a slowly growing mass in one 
extremity, and the roentgenograms show a 
sharply defined radiolucency adjacent to 
the bone, associated with a hyperostosis. 
In this situation, the surgeon should enucle- 
ate the lipoma and remove the bony excres- 
cence with the periosteal attachments. 

When the mass has been present only a 
few months and has been growing rapidly, 
the possibility of liposarcoma should be 
considered, notwithstanding the presence of 
a radiolucent image on the roentgenograms. 
The treatment of a liposarcoma, of course, 
would be more radical. The appearance of 
the cut surface of the tumor may be helpful, 
as the lipoma is characteristically yellow 
and greasy, while the liposarcoma will 
asually be mucoid. A paraffin section will 
be necessary to separate the neoplasms. 
When it has been established that we are 
dealing with a benign lesion, the treatment 
ig once again enucleation and resection of 
che regional periosteum. Closure of any 
dead space is important, and catheter suc- 
tion drainage may be helpful to prevent 
any accumulation of blood. Periodic follow- 
up examinations are indicated, although a 
recurrence after complete removal is rare.?? 
Malignant degeneration in parosteal lipo- 
mas has not been reported. 


SUMMARY 


A parosteal lipoma is a benign subfascial 
fatty tumor possessing an intimate connec- 
tion with the adjacent periosteum. In a 
series of 32 parosteal lipomas, 16 had 
definite osseous abnormalities, either bow- 
ing, sclerosis, erosion or hyperostosis. The 
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usual history is that of a slowly enlarging 
nontender mass im one extremity of a 
patient forty to seventy years old. The 
pathognomonic roentgenographic findings 
are a soft tissue radioluency adjacent to the 
bone with a hyperostosis. The most impor- 
tant lesion in differential diagnosis is the 
liposarcoma. If the parosteal lipoma is 
excised totally, the prognosis for cure is 
excellent. 


Richard J. Fleming, M.D. 

The Presbyterian Hospital 
Columbia-Presbyterian Medical Center 
622 West 168th Street 

New York 32, New York 


The authors are indebted to Dr. C. Zent 
Garber for his help in evaluating the pathologic 
findings. 


REFERENCES 


. AYERZA, Í., and Vararia, H. Lipoma perióstico 
de fémur. Rev. Asoc. méd. argent., 1946, 60, 
7717773. 

2. AYERZA, I., and VARALLA, H. Lipoma perióstico 
de fémur. Bol. y trab., Soc. argent. de cirujanos, 
1946, 7, 533-539. | 

3. Barrett, E. I. Periosteal lipoma; report of 2 
cases. Areh. Surg., 1930, 2r, 1015-1022. 

4. Boum, W. Ueber “periostale” Lipome. Beitr. z. 
Klin. Chir., 1918, IIT, 440-466. 

5. Buratini, M. Contributo allo studio dei lipomi 
intramusculari del braccio. Policlinico (sez. 
chir.), 1925, 32, 373-381. 

6. CauNGER, G. Lipoma periosteo con metaplasia 
ossea contrale. Atti e mem. soc. lomb. chir., 
I934, 2, 1521—15536. 

7. Cuasin, A. Die Róntgendiagnose von Lipomen 
und ihre praktische Bedeutung. Röntgen- 
praxis, 1930, 2, 282—287. 

8. Corrini, G. T. Consideraciones sobre un caso 
de lipoma perióstico de radio. Bol. y trab., Soc. 
argent, de cirujanos, 1943, 4, 700—707. 

9. Counzror, M. F. Radiologic image of periosteal 
lipoma. Radiologié (Buenos Aires), 1953, 14, 
56-60. (Abstr. in Radiology, 1955, 64, 301.) 

10. Dujovicu, A., and Sunarn, M. Lipomas peri- 
ósticos. Semana méd., 1937, I, 183—198. 

11. Dujovics, A., and Scurarr, M. Lipomas peri- 
ósticos. Bol. y trab. de la Soc. de cir. de Buenos 
Aires, 1935, 19, 966-979. 

12. FArRBANK, H. A. T. Parosteal lipoma. Y. Bone 
(3 Joint Surg., 1953, 35-B, 589. 

13. FERRARI Á. Su un caso di lipoma periosteo. 
Minerva med., 1957, 48, 181—183. 

14. GELHORN, A., Manxs, P. A., Irizarry, S., and 

WaouzR, M. Lipide metabolism in human adi- 


p 


1084 


i, 


t 
t3 


pose tissue, Scientific Report of the Institute 
of Cancer Research. Columbia University, 
New York, 1929-1960. 

Gery, L., and Petir-Duraitits, D. Lipome 
musculaire de l'aiselle avec adhérence à 
l'omoplate. Bull. et mém. Soc. Anat. (6th Se- 
ries), 1914-1919, 76, 516-518, 


. Grosen, J. Studien über das Lipome. Deutsche 


Ztschr. Chir., 1887, 26, 307-382. 

Huwwzr, J. A. and TRUONG THi-Dawnu. Un cas 
de lipome périostique. Y. de radiol et d'électrol., 
1954, 35s 7377738. 

Jarre, H. L. Tumors and Tumorous Conditions 
of the Bones and Joints. Lea & Febiger, Phila- 
delphia, 1958, p. 507. 

Janker, R. Zur Róntgendiagnose tiefgelegener 
Lipome. Zentralbl. f. Chir., 1941, 68, 905-909. 

JORGENSEN, V. Diaonósdeeting af dybere sid- 
dende Lipomer ved Hjaelp af Röntgenunder- 
sogelse. Hospitalsitd., 1928, 77, 46-48. 

Kenix, A, Levine, J., and Spinner, M, Par. 
osteal lipoma; report of two cases with associ- 
ated bone changes. 7. Bone & Toint Surg., 
1959, 41/1, 1122-1126. 

KOEHLER, A. Grenzen des Normalen und An- 
fange des Pathologischen in Réntgenbild. 
Lucas Grafe und Sillen, t915, p. 6. 

LaunEtt, H. Zur Hóntgendiagnose klinisch 
schwer festellbarer fettführender Tumoren, 
insbesondere Lipome. Upsala lükaref. firh., 
1928, 34, 693-708. 

LicurENsTEIN, L. Tumors of periosteal origin. 
Cancer, 1985, 6, 1060-1069. 





. Mackenzie, K. Parosteal lipoma. New Zealand 


M. T., 1940, 39, 207. 


. Movenrr, P. Lipome profond de l'avant-bras. 


Mém. Acad, de chir., 3947, 73, 199-200 
Movutoncuet, P., Bacuv, G., and Donkevircn, 
S. Lipomes périostés. Rev. de chir., Paris, 1939, 
7;/, i79. 
MovroNcuET, P. Lipomes profonds des mem- 
bres. Lipomes périostés. Mém. Acad. de chir., 
1946, 72, 301—303. 


. NEUGEBAUER, G. Zur Klinik des Osteolipoms. 


Richard J. Fleming, Meyer Alpert and Alexander Garcia 


39. 


3G: 


40. 


June, 1962 
Med. Klin, 1932, 28, 153171533. 

Pack, G, T and ARIEL, I. M. Tumors of the 
Soft Somatic Tissues. Pati B. Hoeber, Inc., 
1958, New York, pp. 3437363. 

PELissiER, M. G, Lipome périostique médian de 
la région occipitale, Bull er mém. Soc. anat. 
(6th Series), 1920, 77, 134-136. 

Porzett, W. Ein Fall von kongenitalem intra- 
muskuldren Lipom des Mittelfusses. Zentralbl. 
f. Chir., 1930, 57, 783—784. 

Power, D'A. Parosteal lipoma, or congenital 
fatty tumour, connected with periosteum of 
femur. Tr. Path, Soc. London, 1888, 39, 


UE 


Py te 
m Y 
4 


ScHwartz, and CHEVRIER. Des 
périostiques. Rev. 


ity 
Mr ys 


; 4597497. 


lipomes ostéo- 
Chir., 1906, 33, 76-100; 260- 


. Seeric. Geschichte eines sehr grossen Steatoms 


im Hinterhaupte eines 2 und 4 jahrigen 
2 B 


Kindes. Mag. ges. Heil, 1836, 511—514. 


3 SMITH, T. Specimen of firm bilabed fatty tumor, 


welg M 10 ounces, removed from little giri 

age 5 vears. Tr. Path. Soc. London, 1866, 17, 
286. 

STAMMLER, Periostales Lipom mit Riesenwuchs 
einer Rippe, Monatsschr. f. Kinderh., 1924, 28, 
$23-528. 


. Srovr, A. P. Tumors of the Soft Tissues. Atlas 


of Tumor Pathology, Section I, Fascicle 5. 
Armed Forces Ínstitute of Pathology, Wash- 
igtom D.C. 96x 

Temeteron, F, T Roentgen diagnosis of lipo- 
mata, AM. J. RoexTtGENOL, & Rap. THERAPY, 
1957, 37, 210-21 6. 

Treves, M. A. Lipome périostique du cubitus. 
Bull. et mém. Soc. anat. (6th Series), 1920, 77, 
136-137. 


5 Verses, R. Lipoma perióstico del fémur. Bol 


y irab., Soc. cir, orto. ai gent., 1941, 72, 137-147. 
Vezasco, R. Lipoma perióstico del fémur. Rev, 
ortop. y traumatol., 1944, 13, 227—233. 
VEnsENGO, M. J Lipoma perióstico del radio. 
Bol. y ira. de la Soc. de cir. de Buenos Aires, 
1934, 78, 236-241. 





Vor. 87, No. 6 


THE ROENTGENOLOGIC ASPECTS OF CHON- 
DROMYXOID FIBROMA OF BONE* 


By BERNARD TURCOTTE, M.D., Fellow in Radiology, Mayo Foundation; 
DAVID G. PUGH, M.D., Section of Roentgenology; and 
DAVID C. DAHLIN, M.D., Section of Surgical Pathology 


ROCHESTER, MINNESOTA 


HONDROMYXOID fibroma is a be- 

nign tumor of bone that apparently 
originates from cartilage-forming connec- 
tive tissue. It has been recognized as an 
entity for only a short period. The histo- 
logic picture is distinct and relatively easy 
to diagnose for the experienced patholo- 
gist, but the lesion may be mistaken for 
chondrosarcoma bv the unwary. The cor- 
rect diagnosis of chondromyxoid fibroma of 
bone, although it may require the experi- 
ence and skill of both pathologist and 
roentgenologist, will prevent unnecessary 
amputations. 


REVIEW OF THE LITERATURE 


In 1943, when reviewing their material 
on chondrosarcoma, Jaffe and Lichtenstein? 
were impressed by a peculiar lesion of bone 
and mentioned 3 cases. Their first report 
on this new entity, which they called 
“chondromvxoid fibroma,” did not appear, 
however, until 1948, when they reported 8 
cases including the 3 mentioned earher. 
They stressed that in the past such tumors 
were diagnosed as chondrosarcoma, chon- 
dromyxosarcoma or myxoma of bone. 

Other reports?5953$—17:7.4$. corroborating 
the findings of Jaffe and Lichtenstein 
were published subsequently. In 1956, one 
of us (D.C.D.)! added 10 previously un- 
reported cases of chondromyxoid fibromas 
of bone, recorded 2 instances of this benign 
lesion that had recurred and emphasized 
the resemblance of this tumor to benign 
chondroblastoma in 3 cases. 

Scaglietti and Stringa recently re- 
ported cases which they described as 
myxomas of bone. These lesions resembled 


chondromyxoid fibromas, but since they 
were considered a different entity by these 
authors, we have not included them in the 
cases of chondromyxoid fibroma reported 
in the literature. 


MATERIAL AND METHODS 


The present study is based on 23 cases 
of chondromyxoid fibroma of bone. These 
include 15 cases from the files of the Mayo 
Clinic and 8 from elsewhere in which con- 
sultation was requested. Twelve of the 
cases were previously reported by us.*-* 
The clinical history in each case was ana- 
lvzed carefully. The roentgenograms or 
photographs of roentgenograms were avail- 
able in 19 cases. In 4 others the study was 
based on the description made by the 
roentgenologist at the time of consultation. 
The well-preserved specimens were avail- 
able in a few instances, and multiple sec- 
tions were available for microscopic study 
in all 23 cases. 


CLINICAL ASPECTS 


Eighteen patients in this group were less 
than 30 years of age. The youngest was 6 
and the oldest 54 (Table 1). This range in 
ages is in accord with that generally found 
in cases reported in the literature. Thirteen 
patients in this series were males, and 10 
were females. 

The long bones of the extremities were 
involved in 18 cases; 15 of the long bones 
involved were in the lower extremities. In 
7 cases the lesions were found about the 
knee. The flat bones were involved in 5 in- 
stances: the innominate bone in 4, and the 
rib in one. The various sites of involvement 


* Presented at the Sixty-second Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 26-29, 


1961, 


Abridgment of thesis submitted by Dr. Turcotte to the Faculty of the Graduate School of the University of Minnesota in partial 
fulfillment of the requirements for the degree of Master of Science in Radiology. 
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Tagel 


AGE PER DECADE 
Age (yr.) No. of Cases 


m——A———— — 


OF 4 i 2 
tO-19 | $ 
20-29 | if 
30-39 | 3 
490749 | i 
$0- 59 l 


in our series are compared with those in 
the cases reported in the literature in 
Table m. 

In the combined series of 47 cases, al- 
most 80 per cent of the lesions involved the 
bones of the lower extremities. The bones 
of the upper limbs were affected in about 
Io per cent. To date this tumor has not 
been reported as occurring in the humerus. 
The tibia was the site of involvement in 
more than 40 per cent of the cases. 

Pain was present in all of our patients 
and was the reason for consultation in 
most of them. The duration of pain prior 
to consultation was several months as a 
general rule. Four of our patients had had 
pain for more than 2 vears. Ten patients 
had observed swelling over the lesion, and 
4 gave limp as a prominent feature. Many 
patients gave a history of recent or old 
trauma, but it was impossible to correlate 
the trauma with the appearance of the le- 
sion. In one patient, however, a fracture 
was secondary to the chondromyxoid 
fibroma in a cuneiform bone. 


PATHOLOGIC ASPECTS 


Gross Findings, Grossly the lesions con- 
sisted of glistening, homogeneous, trans- 
lucent material which often resembled car- 
tilage. In other cases the lesions were more 
fibrous than cartilaginous, being firm and 
resilient. 

As a general rule, the tumor appeared as 
a well-circumscribed whitish, gravish or 
bluish, ovoid lobulated mass. The cortex 
overlying the mass was commonly eroded, 
sometimes bulging and presenting some 
scalloping on the inner aspect. Bony tra- 
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beculations were not seen within the mass. 
In some instances, the lesion had perfo- 
rated through the bony wall; however, the 
periosteum was intact in everv case. 
Microscopie Findings. As would be ex- 
pected, the histologic picture of chondro- 
myxoid fbroma had 3 basic components: 
chondroid, myxoid and fibromatoid. The 
lobular masses of tumor had variable 
amounts of these components. The chon- 
droid tissue was composed of more or less 
immature-looking chondrocytes that ap- 
peared as small round cells with eosino- 
philic cytoplasm. These were often lying in 
lacunae. In several of these tumors, large 
and irregularly shaped nuclei simulated 
those seen in chondrosarcoma. The myx- 
oid component contained stellate cells. 
These were embedded in a myxoid ground 
substance which contained — variable 
amounts of collagen. The fibrous compo- 
nent, likewise, varied in amount. At times 
there was discrepancy between the gross 
fibrous appearance and the relative paucity 
of fibrous tissue found microscopically. In 
many instances a rather striking histologic 
feature was the increased concentration of 
nuclei observed at the periphery of the well- 
delineated lobules. Jaffe and Lichtenstein 
and one of us (D.C.D.) had observed this 
previously. As mentioned, the histologic 
picture in 3 of the cases appeared as a mix- 
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SITES OF INVOLVEMENT OF CHONDROMYXOID 


FIBROMA 
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Bone Involved COMM Kine | l'otal 
Tibia | 10 | 10 | 20 
Femur 2 | 4 | 6 
Pelvis | 4 bo & 
Metatarsal bones | 2 CAE s 
Tarsal bones | I Eod 2 
Phalanx i I || 2 
Fibula | o a | 2 
Ulna ; i Oo | 1 
Radius I o j I 
Vertebra | O I | i 

l'otal : 2 24 | 47 


Vor. 87, No. 6 


ture of chondromyxoid fibroma and be- 
nign chondroblastoma. 


ROENTGENOLOGIC FINDINGS 


The roentgenologic appearance of chon- 
dromyxoid fibroma of bone was that of a 
benign lesion. None of the lesions in our 
23 cases was reported as being malignant 
on the basis of the roentgenologic findings. 
Table uir gives the roentgenologic diagno- 
sis made prior to operation, Manv cases in 
this group were encountered before the en- 
tity was first described by Jaffe and Lich- 
tenstein in 1948. 

In § instances no diagnosis was made; in 
retrospect, however, 4 of these lesions had 
the appearance of a benign cystic lesion. In 
one case, it was not possible to evaluate 
the roentgenogram correctly because the 
-esion had been curetted elsewhere prior to 
admission, and the preoperative roentgeno- 
grams were not available for study. 

The roentgenographic appearance of 
chondromyxoid fibroma was in almost all 
cases that of an ovoid-shaped radiolucent 
lesion. In one case, however, this cystic ap- 
pearing lesion was not typical; the tumor 
involved a cuneiform bone and the picture 
was rather distorted by a fracture sus- 
tained by the patient while playing basket- 
ball. 

The roentgenologic appearance of the le- 
sions in the long tubular bones differed to 
some extent from that of lesions of the 
small tubular or flat bones. Tubular bones 
were the site of involvement in 18 of the 23 
cases. 

The Long Tubular Bones. The femur, 
tibia, fibula, ulna and radius were involved 
in 14 instances. The roentgenologic ap- 
pearance of the majority of these lesions 
was characteristic. 

The site of the lesion in these bones was 
typical, The lesion was not located in the 
epiphysis alone in any instance. 

The epiphysis was not united in 5 of the 
14 cases, and all the lesions were eccen- 
trically placed. Two lesions involved the 
distal part of the tibia; both involved the 
metaphysis and extended into the adja- 
cent diaphysis. In one of these cases, the 
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Cases 
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Giant cell tumor $ 
Bone cyst j 5 
Enchondroma | 3 
Benign lesion : 3 
Nonosteogenic fibroma 2 
Description without diagnosis 5 


Total | 25 


lesion also involved the epiphysis slightly 
(Fig. 1, a and 6 and 2, a and 7). Three 
unusual lesions were seen in the proximal 
part of the tibia. These did not involve the 
metaphysis but seemed to have a close re- 
lationship with the base of the tibial tuber- 
osity where there was growing cartilage 
from which the tumors probably arose 
(Fig. 3, a and 6 and 4). 

The epiphysis was united in g cases, and 
in all but one the lesion appeared to be ec- 
centrically located. In 3 patients in whom 
the epiphyseal line was still visible, the 
tumor was seen to originate definitively in 
its close proximity and to extend into the 
adjacent diaphysis (Fig. 5, a and 4 and 6, 
a and 6). Here again the epiphysis was 
slightly involved in one patient. When the 
epiphyseal line could not be seen, the le- 
sion was found on the diaphyseal side of 
the presumed epiphyseal line (Fig. 7, a and 
band 8, a and 2). 

The cortex overlving the lesion appeared 
expanded and partially eroded from within 
in every instance of this group. In 7 cases 
it was completely perforated. When the 
cortex was destroyed, however, constant 
pressure from the growing mass seemed to 
be responsible rather than actual destruc- 
tion or invasion of the bone by the neo- 
plasm. In 3 other instances the cortex was 
so thin that it could hardly be seen. 

The border of the bony defect in the long 
tubular bones was rather smooth with 
slight scalloped irregularity of contour oc- 
curring in many cases. There was no evi- 
dence of true trabeculations in these cases. 
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(a and 2) Typical lesion in the tibia in the region of a Ad sity 





which is strikingly similar to that shown in Figure 


by the periosteum (Fig. 9). 

The Small Tubular Bones. These were 
the site of involvement in 4 patients: 2 in a 
metatarsal bone (Fig. 10), one in a tarsal 
bone, and the last one in the mic pha- 
anx of the third finger (Fig. 11, a and A. 
Localization of the lesion within the bone 
was not characteristic. The lesion tended to 
involve the bone completely or a great por- 
tion of it and was centrally Ic cated in a 

instances. The overlying cortex was we 

expanded in every case and was perforated 
in one instance. In one patient with a lesion 
in a tarsal bone, the roentgeno OglC picture 
was distorted bv a fracture. 
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DIFFERENTIAL ROENTGENOLOGIC 
DIAGNOSIS 
As it was noted previously, no cases in 


this series had roentgenographic 





Fia. 6. (a and 4) Typical lesion in the distal part of 


the tibia. The epiphysis is spared; the defect is 
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border. (Courtesy of Dr. Lorel Stapley, Phoenix, 


Arizona.) 





Bernard Turcotte, David G. Pugh 








C. Dahlin 


JENE, 











in the proximal metaphysis 
racteristic. 













ed > diagnosi 
quently, the differential diagnosis 
1 


roentgenole rs aloft 











must be 














made among benign conditions of bone. 
From the pat standpoint, the op- 


posite h 
stances 
malignancy 


( 
Giant cell 
; 


The lesions in many in- 
a false appearance of 
















dromas, bem 


teogenic 


rs, bone cysts, enchon- 
eondroblastomas, nonos- 
and aneurysmal bone 





cvst 5 to be considered in the 


~ 
+ 


sis of chondromyxoid 





Abrom: 
ficult te di 


yore 
& 


ue 


tumors’ should not be too dit- 
ate from chondromvxoid 








1 
i 
i 





ey 


fibroma. Although thev also have a predi- 
lection for long tabular bones, almost all 
Il tumors are located in the epi- 
shyseal portion of the bone after the epiph- 
the diaphysis have united. They 
d destrov the adjacent 
nore than chondromy xoid fibroma, 

too infrequently, involve the 
ith of the bone. The medullary 
the tumor is indistinct and does 
not show the sharp demarcation seen in 
chondromyxoid fibroma. Chondromyxoid 
hbrom es not tend to extend across the 














ie 





and 
ole 







seo 








m" 














6 Chondromyxoid Fibroma of Bone TOQI 





oid fibroma in the distal end of the tibia. The cortex is expanded and there 
is an appearance of septa in the defect, although septa do not actually exist. (Courtesy of Dr. William 
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rhan that seen in chondromyxoid fibroma. 
[t does not tend to expand the bone to the 
legree that a chondromyxoid fibroma does. 
Aneurvsmal bone cyst? occasionally may 
-esemble chondromyxoid fibroma, but the 
typical soap bubble appearance, the 
marked bulging of the cortex, and the 
rather prominent trabeculations are lack- 
ing in chondromyxoid fibroma. A good 
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sign in differentiation is the condition of 


the medullary border of the lesion. © 
hazy and ill-defined in aneurysmal bone 
cvst and is well delineated in chondromyx- 


oid fibroma by a characteristic sclerotic 


rim. 
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TREATMENT AND PROGNOSIS 
The majority of pue piene in this 


terization, or curettage e packing of pe 
cavitv with bone chips. Amputation was 
the treatment in 2 cases, in one because of 
an original pathologic diagnosis of osteo- 
genic sarcoma for a lesion of the ulna and in 
one because of a pathologic diagnosis of 
chondrosarcoma in a tibial lesion. Opera- 
tions were performed on both of these pa- 
tients before chondromyxoid fibroma was 
recognized as a distinct pathologic entity. 
Roentgen therapy was given to one patient 
because of the wide extension of the neo- 
plasm and the impossibility of complete 
surgical removal without a wide excision. 
Partial resection was done in 3 instances in 
which the small bones were involved. Two 
lesions were in the metatarsals and one in a 
rib. 

There were 3 examples of recurrence in 
this group. In one patient the lesion re- 
curred twice, but there was no evidence of 
tumor 3 vears after the last operation. In 
the other 2, recurrences were treated by 


curettage, and the patients were well 7 and 
2 vears after treatment. 
Follow-up information was obtained 


from Tg patients. It was complete for 12 of 
them. In the other 7, the patients could not 
be traced after a certain period, or the in- 
terval between operation and last contact 
with the patient was too short to be of any 
significance. One patient died 8 vears after 
operation from generalized lymphoma. All 
other patients were well 6 months to 18 
vears after treatment. 


COMMENT 


5o far, including this present series, 47 
DL of chondromyxoid fibroma have 
been reported in the literature. With such 
a small number of cases, definite conclu- 
sions with rezard to the various roentgeno- 
logic manifestations of this tumor are not 
possible. However, an attempt has been 
made to summarize the nature of this tu- 
mor so far as can be determined. 

The origin of chondromyxoid fibroma of 
bone is not well known. The consensus is 


1094 Bernard Turcotte, David G. 
that it originates from cartilage-forming 
connective tissue. The close histologic re- 
lationship between chondromyxoid fibroma 
and benign chondroblastoma was pointed 
out by one of us (D.C.D.) in 3 cases. Aer- 
gerter and Kirkpatrick! were of the opinion 
that these 2 benign conditions of bone prob- 
ably arise from the epiphyseal plate, the 
chondromyxoid fibroma growing mainly in 
the metaphysis, whereas the benign chon- 
droblastoma involved the epiphysis. 

The clinical aspect does not help in the 
diagnosis of chondromyxoid fibroma. The 
symptoms and signs commonly seen in 
many other conditions of bone may be en- 
countered, namely: pain, swelling and ten- 
derness on pressure. The age of the patients 
in this group averaged 23 vears. More than 
5o per cent of the patients were less than 
30 years of age. This is in accordance with 
the age incidence recorded in the literature. 
However, this tumor can occur at almost 
any age. It has been reported in patients 
as young as 6 years and as old as 56. The 
sex incidence is not significant since both 
sexes are affected equally. The duration of 
symptoms prior to operation has ranged 
from 2 months to 3 vears, indicating that 
in many instances it is a slowly growing 
lesion. 

The roentgenologic appearance often 
shows characteristic features. This is par- 
ticularly true when the tumor is found in 
the long bones. It is seen as a well defined 
area of radiolucency eccentrically located 
in the diaphyseal side of the epiphyseal 
plate and presenting a characteristic scle- 
rotic rim in its internal border. The lesion 
may abut onto the epiphvsis. The cortex 
overlying the lesion is eroded in most in- 
stances and not infrequentlv it is com- 
pletelv perforated. No periosteal reaction is 
visible on the roentgenograms. In the 
and Stringa,'® periosteal reaction was ob- 
served adjacent to the tumor and since 
these cases may represent a more aggres- 
sive form of chondromyxoid fibroma, one 
might expect to see this type of periosteal 
reaction occasionally. 


Pugh and David C Dahlin 
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In the small cylindrical bones, the lesion 


Manat 


Ing in distinguishing characteristics. The 
defects are larger and the appearance of 
loculation is more conspicuous than in tu- 
bular bones. 

Krom this study it became apparent that 
the roentgenologic appearance of chondro- 
myxoid tbroma is that of a benign lesion, 
often presenting characteristic features. In 
a typical case, one should be able to dif 
ferentiate it from orher benign lesions such 
as giant cell tumer, bone cyst, enchon- 
droma, aneurysmal bone cyst, and benign 
chondroblastoma. 

The problem of differential diagnosis is 
different from the pathologic viewpoint. As 
Jaffe and Lichtenstein? have pointed out in 
their first report, chondromyxoid fibroma is 
often mistaken for a malignant lesion and 
this was true In § patients in our series. In 
3, the lesions were reported originally as 
low-grade chondrosarcoma, in one as chon- 
dromyxosarcoma, and in one as osteogenic 
sarcoma, In 2 of these patients amputation 
was performed. Only a local excision was 
done in the other 3 patients because of the 
diagnosis of low-grade malignancy. These 
diagnoses were made, however, before the 
first description of chondromyxoid fibroma 
by Jaffe and Lichtenstein in 1948. 

The histologic picture appears charac- 
teristic to the experienced pathologist, and 
the presence of round acidophilic and 
spindle-shaped cells interspersed loosely in 
a myxoid matrix should make one suspect 
this lesion. 

The roentgenogr: phic and the gross ap- 
pearance of chondromyxoid fibroma are 
closely related. This was described well by 
Jafle and Lichtenstein in their original 
report. “The tumo- destrovs the bone at 
the site of its growth and residua of the 
original spongy trabeculae are not usually 
found within it. Where it abuts on cortex, 
it tends to erode and destroy it and as the 
original cortex gives way, the contour of 
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the affected area of the bone becomes 
bulged. The expanded contour may be 
outlined, in part or throughout, by a thin 
shell of bone newly deposited by the perios- 
teum. However, where there is no shell, 
the tumor is still contained by the perios- 
teum. The tumor does not extend across 
the entire width of the bone at the site of 
its growth.” 

The treatment of choice for chondromyx- 
oid fibroma 1s complete curettage or exci- 
sion of the lesion and packing of the defect 
with bony chips, if necessary. The progno- 
sis is good. In 3 of our cases the lesion re- 
curred, and a few instances of recurrence 
have been reported in the literature. In all 
instances the recurrence was due to an in- 
complete surgical removal rather than a 
natural tendency for the tumor to recur. 
In one case reported by Iwata and Coley," 
the lesion recurred as chondrosarcoma. It is 
too soon to draw any conclusions from this 
case alone. 


SUMMARY 


The clinical records in 23 cases of chon- 
dromyxoid fibromas encountered at the 
Mayo Clinic or seen in consultation were 
reviewed. Roentgenologic study in these 
cases revealed that all the tumors ap- 
peared benign on the roentgenograms. 
Characteristic roentgenologic findings were 
observed in 50 per cent of the cases. Patho- 
logically the lesion is easily mistaken for a 
malignant condition of bone such as chon- 
drosarcoma. Treatment consists in curet- 
tage and packing with bony chips if neces- 
sary. 

The Mayo Clinic 
Rochester, Minnesota 
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MELORHEOSTOSIS AND OSTEOPOIKILOSIS* 
WITH A REVIEW OF THE LITERATURE 
By ALLAN E. GREEN, Jr., CAPT., USAF (M Ct WILLIAM H. ELLSWOOD, MAJOR, 
USAF (MC), and JAMES R. COLLINS, CAPT. US ARMY (MO$ 
LACKLAND AIR FORCE BASE, 1 TSAS 

M EL ORHEOSTOSIS Leri and osteo- Leri and J. ]Joanny-—described the first 
poikilosis, two somewhat rare dis- case of a peculiar hyperostosis distributed 


orders of bone, have attracted the atten- 
tion of roentgenologists since their dis- 
covery by Lert and Joanny” in 1922 and by 
Steida!! in 1905. Since the initial descrip- 
tions of these conditions, isolated case re- 
ports and periodic reviews of the literature 
have been presented. The more recent com- 
plete reviews are those of Spiegel and 
koiranskv? in 1950 and of Harmston” in 
1956. 

The purposes of this paper are to bring 
the total number of reported cases up to 
date, to present our own cases, and to dis- 
cuss the similarities and differences be- 
tween the two conditions. 


The roentgenograms and clinical files of 


the USAF Hospital Lackland, Lackland Air 
Porce Er Ms a ae nu 
i. rev iewed. W e are 1 eporting à cases ot 
melorheostosis and 8 cases of osteopoikilo- 
sis. The roentgenograms of these cases are 
also presented. 

Composite summaries of all cases previ- 
ously reported in the world medical litera- 
ture are given in tabular form (Tables i and 
I1). Articles appearing or abstracted in the 
English hterature have been reviewed care- 
UMS : E da poe ce nolo Andines ver p. 
ports are oed in un e È summary 
totals, but have not been studied for verifi- 
cation. 


MELORHEOSTOSIS LERI 
HISTORY 


In 1922, the French physicians —~André 


on es E: of a 2m This bony aran 


“melor o js m eerie oan 
the Greek terms for limb, flow and bone. 

Other synonyms for thie disorder that 
have appeared in the literature are: hy per- 
ostose en coulée de bougie, osteosis c eburni- 
sans monomelica, and osteopathia hyper- 
ostotica congenita membri unius. 


GENERAL CONSIDERATIONS 


The etiology of this unusual disorder is 
unknown. Most authors deny hereditary 
or familial tendencies. There is no sex 
predisposition. The youngest patient previ- 
ously reported affücted with this disease 

was five vears of age; the oldest, fifty-nine 
vears. bus now ae sent a case discov ered 

E od de pce on "s eu E of 
melorheostosis Ler: have been: bacterial, 
mycotic or parasitic infection; angiospasm 
due to imbalance of the autonomic nervous 
system; endocrine disturbances; derange- 
ment of calcium metabolism; subperiosteal 
telangiectasis; and abnormal development 
of the anlage bud of the part involved. 

CLINICAL SYMPTOMATOLOGY 

This condition may be discovered as an 
incidental finding with no clinical manifes- 
tations referable to the patholc OgiC process. 
The most common complaint is pain, of 
varying type and degree, depending on the 
sites of involv 'ement, extent of the process 
and activity of the lesion. The patient's 
complaint may vary from a vague “aching” 


* This paper represents the personal point of view of the authors and is not to be construed as official Air Force or Army policy. 


T Department of Radiology, 
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Melorheostosis and Osteopoikilosis 


Tape I 


COMPOSITE SUMMARY OF CASES OF MELORHEOSTOSIS LERI 


Total cases as reported by Spiegel and Koiranskv,? 1950: 50 


Cases reported originally 1950-1960 
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Authors Year Age Sex Location 
Hess and Street's 1950 £1 M Rt, upper extremity Pain 
Koulumies? 1950 35 E Rt. thumb, radius, mult- Pain 
anguli 
Murray? 1951 43 M Lt. sacroiliac, femur, tibia, Pain 
scapula, ribs, vertebrae 
O'Connell? 19:1 18 F Rt. hip, femur, tibia, met- Hip pain 
atarsus 
Thompson et al" 1951 10 F Rt. lower extremity Pain, contraction deform- 
ities of knee, ankle 
Boecker? 19g! 29 M Lt. upper extremity Pain 
Boecker? 19st oF M Rt. femur, patella 
Hóffken and Heim 1951 20 M Skull, ribs, rt. upper ex- 
tremity 
Shapiro e al” 10£3 45 F Lt. upper extremity, scap- 
ula 
Elkeles? igí4 = — Pelvis, sacrum, all 4 ex- 
tremities 
Siler” 1954 ac E Rt. 4-sth fingers, ulna Pain, tumor 
Campbell 1955 26 M Rt, upper extremity Pain, stiffness of thumb 
and shoulder 
Morton?? 1957 63 M Rt. ulna, carpals, meta- Flexion deformity of el- 
carpals, phalanges bow and wrist 
Mulla" 1958 38 F Pelvis, rt. tibia Pain, rt. lower quadrant 
during pregnancy 
Green, Ellswood and 1961 28 M Lt. lower extremity Pain 
Collins-~Case 1 
Green, Ellswood and 1961 37 F Both femora Pain 
Collins--Case n 
Green, Ellswood and 1961 20 M Both femora Asymptomatic 
Collins---Case ni 
Green, Ellswood and 1961 25 M Lt, wrist, hand, carpals, Pain, enlargement of in- 
Collins— Case 1v metacarpal, phalanges dex finger 
Green, Ellswood and 1951 42 M Lt. lower extremity Pain, lt, lower extremity 
Collins—Case v 14 inches longer than 
Bt. 
Green, Ellswood and 1961 19 M Rt. lower extremity Pain 
Collins—Case vi 
Green, Ellswood and 1961 8 M Rt. pelvis, lower extrem- Abdominal pain 
Coliins—Case vr ity 
Green, Ellswood and 1961 3 M Lt. lower extremity 


Collins--Case vin 


Total cases reported and verified, 1922-1961 
Foreign literature reports as of December, 1960 
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Injury as child 


Exfoliative dermatitis of left 
ankle 1o yr. 

Erysipelas of rt. leg at age 
4 yr. 

Scleroderma, expired post 
biopsy of fat embolism 


Attempt at surgical excision 


Slow progression over 8 yr. 
Progression in 1! yr, to in- 
volve scapula 


Slight progression in 4 yr. 


(Roentgenograms could not 
be reproduced for illus- 
tration.) 


Youngest case reported 


'Total cases 


to a rather severe cramp-like pain, which 
may be aggravated by activity and relieved 
bv rest. 

'The involved extremity may be shorter, 
or less frequently longer than the normal 
uninvolved member. Deformities of limbs 
and muscle wasting may be present. The 
process tends to skip over joint areas but 
stiffness and loss of joint mobility are 
occasional findings. 


one ny 
nm 
33 
105 


SITES OF OCCURRENCE 

Initially, it was thought that the dis- 
order was confined to a single limb; how- 
ever, there are increasing numbers of cases 
showing multiple and bilateral limb involve- 
ment. Lesions have been reported in the 
upper and lower extremities, pelvis, 
shoulder girdle, spine and skull. The long 
bones of the extremities are by far the most 
frequent sites of involvement. Many cases 











1098 Allan E. Green, Jr., William H. Ellswood and James R. Collins fuse, 1962 
Tas ie H 
COMPOSITE SUMMARY OF CASES OF OSTEOPOIKILOSIS 
Total cases as reported by Harmston,! 1926: 86 
Cases reported originally 19261951 
Authors Year Age Sex Comments 
Fairbank? 1948 2i M 
Martince?’ 1952 25 M 
Fisk? 1953 26 M 
Aigner! 1953 14 F Palmar and plantar keratoses 
Aigner! 1953 — FE Palmar and plantar keratoses 
Ferreri? 1954 a4 E Annular condensation in fem- 
oral metaphysis 
Appelman and Moehlig? 1954 63 Ie Hyperostosis frontalis interna 
(mother) 
Appleman and Moehlig? 1954 41 F Hyperostosis frontalis interna 
(daughter) 
Hartig? 1955 M Cleft palate 
(father) 
Hartig? 1955 — M Cleft palate 
(son) 
Jonasch® (12 cases) 1955 4 cases with skin lesions 
Uebelhart ez a7.?8 1958 35 M 
Weissmann?? 1953 38 M Scleroderma 
Melnick! (17 cases) 1959 3 generations, same family 
Allen? (2 cases) 1960 Dermatofibrosis entiers 
Green, Ellswood and Collins—Case 1 1961 25 M 
Green, Ellswood and Collins— Case 11 1961 25 F Dermatofibrosis lenticularis 
Green, Ellswood and Collins--Case 111. 1961 30 M 
Green, Ellswood and Collins--Case iv 1961 ps M 
Green, Ellswood and Collins-—Case v 1961 20 M 
Green, Ellswood and Collins--Case vi 1961 ig M 
Green, Ellswood and Collins—Case vu 1961 37 F 
Green, Eliswood and Collins—Case vit 1961 23 F 
Total cases reported and verified, 1905-1961 137 
Foreign literature reports as of Décember, 1 1960 28 


Toral cases 


have shown involvement of a part or all of 


one extremity. The process often will in- 
volve only one side of a bone and will be 
sharply demarcated from normal bone. 


ROENTGENOLOGIC APPEARANCE 


This disorder presents a striking roent- 
genologic picture, consisting of linear bone 
sclerosis, chiefly cortical but also extending 
into the medullary portion of bone. The 
dense hyperostosis with linear distribution 
mainly on one side of a bone or bones and 
the irregular waxy outline are character- 
istic. In addition, small bone deposits may 
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be seen in the soft tissues, especially in the 
Joint regions. In membranous bones and 
the epiphy ses of long bones, the deposits 
are often small, dense, irregular areas of 
sclerosis. This latter finding is often con- 
fused because it closely resembles the 
"spotting" of osteopoikilosis. Partly be- 
cause of this, some authors have speculated 
that melorheostosis and osteopoikilosis may 
be the same basic disease. 


PATHOLOGY 


Biopsy and autopsy material has shown 
on gross examination a condition of osteo- 
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‘ig. 1. (4 and B) Melorheostosis (Case 1). Typical changes of flowing, tallow-lke, linear sclerosis of femur 
x 


and tibia. Note soft tissue densities at knee, Unilateral involvement. (LogEtronic reproduction.) 





sclerosis with irregularly shaped eburneous 
oci in the bone. The changes are seen along 
he diaphyses and in the epiphyses, usually 
long one side of the bone. The new bone 
ormation may result in large tumor masses. 

Histologic examination shows the basic 
laversian system to be intact. There is 
ibrotic infiltration of the trabecular struc- 
ure and fibrotic replacement of the mar- 
‘ow. There is no evidence of inflammation. 
Che status of the osteoblasts was differently 
nterpreted bv the various observers. Putti 
lescribed obliteration of capillaries in his 
specimens.” He considered this finding to 


—- 


v 











iG. 1. (C) Similar changes in the tarsals and first 
metatarsal. 


yey 
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Fic. 2. Cf and B) Melorheostosis (Case 


Pain localized to areas, Slig 


be a sign of ischemia, possibly explaining 


the etiology of the disorder. 

PROGNOSIS 

s Leri is characterized bv 
an d s onset and a Ud chronic 
course with periods of exacerbation and 
arrest. Manv cases have ven progress of 
ens a pue 88 in a sin gle cone and other 
2 ane. ‘requ cn sympathectomy 
for relief of pain.” The disease has shown 
no response to specific ther do eutic agents; 
radiation o does not alter the course 
of the disease. To date no report of malig- 
nant degene ae in the involved bone has 
been noted. 


Jra William H. Ellswood and James R. Collins — je, 196. 


Bilateral line: 





OSTEOPOIKILOSIS 
HISTORY 


In rs : , the d rman surgeon -— Alfred 
Steida—described the first patient found to 
have this i sorder. Roentgenograms showed 
"a circumscribed condensi ng of bone in the 
region of the substantia propria" and on 
microscopic examinat jon this was found to 


» 


be "composed of compact islands of cor- 
puscles and lamellae in irregular arrange- 


t 


ment. In rgis, Heinrich. Albers-Schón- 
berg epo ted a similar case in a twenty- 
two vear old soldier. His name has been 
as ioe en with this disease, but most 
authors have advised dropping the eponym 
because of the possible confusion with 





orheostosis 





Fig. 35.4 and B) 


osteopetrosis (marble bones). In 1916, 
.edoux Lebard ef al. coined the term 


'osteopoikilie" (spotted bones)." 
Many : 





svnonvms have been used in re- 
porting this bone disorder. Among thes 

are: osteopoikilosis, osteopecilia, osteo- 
dermato-potki osis, osteitis condensans gen- 





eralisata, osteosclerosis generalisata, and 
osteopathia condensans disseminata. We 





-osteopoikilosis— 
scriptive of the roentgeno- 


prefer the older name 
since it is most des 
graphic findings. 


$i 


GENERAL CO? 





SIDERATIONS 


Osteopoikilosis occurs most. common 


and Osteopoikilosis 


Telorheostosis (Case 
asymptomatic young male. 


IOI 





it). Bilateral distal femoral sclerosis in 





Note similarity to Case 1. 
between the ages of fifteen and sixty 
Heiborn reported a case in a fetus four 


months of age; Kevser in a newborn; anc 
von Bernuth in an infant eighteen davs old. 
Four cases have been described in persons 


over sixtv-five—ages sixty-eight, seventy 
seventy-three and seventy-four. Bot 


sexes are affected although there is slight 


predominance in the male. 


The etiology of this bone disorder is un- 
known. There is a strong hereditary ten- 





ency. Voorhoeve was the first to report 
the multiplicity of cases in a single family— 
father, son and daughter. Melnick’? dis- 
covered 17 persons in three generations of a 
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familv; a possible individual in the fourth 
generation may be affected and is being 
studied. Genetically, the disease appears 


to be associated with a dominantly in- 
herited autosomal gene. 

Most reported cases have been found 
accidently on roentgenograms taken for 


other purposes. As would be expected in 
an unusual disease, a multitude of associ- 
ated conditions has been reported with 


“nsity on dorsum 


osteopoikilosis. These include dermato- 
fibrosis lenticularis disseminata, cutaneous 
and subcutaneous fibrous nodules, sclero- 
derma, hvperostosis frontalis interna, cleft 


palate, svndactyly, dwarfism, venous 
thromboses, diabetes mellitus, syphilis, 


parathyroid and other endocrine abnormal- 
ities. 

Patients with osteopoikilos 
specific clinical symptoms or 


ts exhibit no 
signs reter- 








^ 


steopoikilosi 








Melorheostosis (Cas Massive flowing sclerosis of femur and fibula. 
extremity 14 inches longer than opposite member. (Logk- tronic reproduction.) 


ible to the bone lesions. Laboratory studies 
show no alteration of the hemogram, 
irinalvsis, caletum-phosphorus, or phos- 
»hatase indices. 


oe 





SITES OF OCCURRENCE 


The predominant sites of location of the 
sone abnormalities are: pelvis, metaphvses 
ind epiphyses of long bones, and small 


sones of the carpus and tarsus. Every 











sone in the skeleton has been incriminated. 
However, lesions of the calvarium, facial 


bones, mandible, ribs, sternum, and verte- 


brae are most unusual. Location of lesions 


in the diaphvses of long bones has not been 
reported. This is an important fact in 


on 


differentiating the bone lesions of osteo- 


poikilosis and melorheostosis. 


ROENTGENOLOGIC 





PPEARANCE 





As previously stated, the term "'osteo- 
poikilosis" (spotted bone) remains the most 
accurate description of the abnormality 
seen on the roentgenogram. The "spots" are 
numerous, 


rarying in size from a few millimeters to 











small foci of bone sclerosis, 


IIO4 Allan E. Green, Jr, William H. Ellswood and James R. Collins jose, 196: 





Fi: d ut V 
right lower extremity. Note early changes in 


nd B) Melorheostosis (Case vir). Fight s 
à 


1 
i 





several ¢ entime . Three general types thicker than normal bone and gave the 
of configu ration may be seen: (1) lenticu- impression of compact bone. Trabeculae 
lar—round, oval, or nodular densities; (2) merged into the surrounding structures 
line cee or oblong densities: and (3) gradually, disappearing among those of 


$e 
fe 


te 


mixed. No soft tissue or joint calcification normal spongiosa. The thicker trabeculae 


IS Seen. consisted of lamellar bone with a parallel 
PATHOLOGY arrangement for the most part, but in a 

The classic histopathologic description few instances they were arranged con- 
of osteopoikilosis was made by Schmorl in. centrically around blood vessels without, 
1931. He wrote of the lesions as “an in- however, leading to the "picture of os- 
creased density, the result of numerous teoma. !?. These findings have been con- 
bone trabeculae of various thicknesses ar- firmed by several M DADA on autopsy and 


ranged rather regularly, the bone resem- biopsy specimens. No evidence of in- 
bling the structure of spongiosa and not flammation, necrosis or ue d it xe 


cortex. Individual trabeculae were slightly generation has been reported. 


—. 
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Fic. 6. (C) Involvement of feet. 
PROGNOSIS 
Osteopoikilosis is not considered a mor- 


bid disease. There is little symptomatology, 
no incapacitation or debility. Several cases 
have been followed for numbers of years 
and little change in the roentgenographic 
appearance has been noted. Only a few 
cases have shown progression of the 
sclerotic foci in a single site or "spread" to 


1 


Note advanced scie rosis of bones of left foot. 


involve > other skeletal areas. Specific thera- 
peutic measures, including radiation ther- 
apy, cause no change in the disease process. 


DISCUSSION 
Over the vears in discussions of melo- 
rheostosis Leri and osteopoikilosis, the 
question of relationship between the two 
diseases has frequently arisen. In reporting 


Taunk HI 


COMPARISON OF FINDINGS IN MELORHEOSTOSIS AND OSTEOPOIKILOSIS 







Melorheostosis Lert 


Age Occurrence 
Sex Occurrence 


Any age 
Either sex 


Osteopoikilosis 


Any age 
Either sex 


Etiology Unknown Unknown 
Hereditary or Familial Tendency None Yes 
Symptomatology Pain, imitation of joint motion, Usually none 
debility 
Associated Conditions (skin, sys- Few cases, no consistent finding Many cases, dermatofibrosis len- 


eH og di o V AGNES 
temic € iSeases) 


Sites of Occurrence 


Shafts of long bones; sm: all bones 


ticularis, subcutaneous nodules, cleft 
palate 
Membranous bones; small bones of 


of hands and feet; eccentric; usu- hands and feet; ends of long bones; 


ally unilateral 


t 


E 


tu 


tissue calcification common 
None specific; sympathectomy for 


Treatment 
pain relief 
Prognosis 


Flowing, linear hyperostosis; soft 


May progress in same or other bones 


symmetric 

Small, spotty foci of sclerosis; no 
soft tissue calcification 

None specific 


No progression 


Fic. 7. iE orheostosis (Case vir. Three vear old 
inear sclerosis of femur, tibia and punc- 
tate foc in distal femoral epiphysis, proximal 
tibial epiphysis, talus and first metatarsal. (Log. 
Etrenic reproduction.) Note similarity to Case 


VH. 


a case of one of the diseases, the other is 
usually mentioned as a po ossibility inc duo 
ferential considerations. Several authors, 
including Albers-Schónberg,U Caffe, and 
Boecker, have offered the opinion that 


these two diseases m; iW represent a single 
basic process. In reviewing our cases and 
the literature, we too have noted simil arity 
of these — In some patients. How- 
ever, in most cases a definite diagnosis can 


be made on d 2 asis of the roentgeno- 


Fio 9-0 Isteopoikil osis (Case 1), Typical appearance 
of multiple sclerotic foci (spotting) of humet rus, 
scapula , Clavicle and ribs. No 


t 
along medial cortical shaft of 








' confluent sclerosis 
umerus--resembhles 
melo rheostosis, (LogE tronie reproduction.) Pelvis, 
opposite shoulder also in volved. 








te 
t 
- 


al findings. 
cases of these two disorders, 
clear-cut diagnosis can be made in all pa- 
tients on the of roentgenograp hic 
findings. The 2 cases of melorheostosis Leri 
occurring in children (Cases vir and vit) 


show predominant linear hyperostosis of 


graphic appearance and clinic 


Of our 16 


basis 


the flowing type in the extremities. How- 
ever, small sclerotic foci are seen in the 


epiphyses and tarsals. These findings 
closely resemble osteopoikilosis, Catfey? re- 
ported similar findings in an eighteen vear 
old boy. We feel that these cases should be 
classified i 


se 
as melo: Teo ssis Leri on the 





elorheostosis and Osteopoikilosis 
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Fic. 9 Osteopoikilosis (Case u). Patient. had widespreac 











T involvement of 
is, hips, sacrum, vertebrae, wrists and ankles. (LogEtronic reproduc- 


betes 
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ue 


pat 








10, Osteopoikilosis 
tarsals. Knees 


Case un). "Spotting" of tibia, Abula and 
also showed typical changes. 
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Fic. 11. (4 and B) M Ed SIS 


on roentgenograms 


basis of the predominant co is . in- 
teresting to note that most of the cases that 
show the findings of both diseases me ds 
curred in children or voung atis It is 
possible that the small sclerotic ' "spotted" 
foci may progress to confluent linear hy- 
perostosis as the individual ages. 

Table 111 summarizes the important simi- 


Allan E. Green, Jra William H. Ellswood and James R. Collins 


(Cases rv and v). Hands and wrists involved. Both 


xdered because of trauma. 
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cases discavered 


(LogE tronic reproduction.) 


larities and differences 1n the two bone dis- 
eases. It can be seen that melorheostosis 
Leri and osteopoikilosis can occur in either 
sex at any age. There is no known etiologic 
factor in either disease, although there is a 
definite hereditary tendency in os teo- 
poikilosis. The basic pathologic process is a 
hvperostotic or eburneous focus of bone 


ve— t 


Vor. 87, No, 6 





Fic, 


2. Osteopoikilosis (Case vi). Elbows showing 
denied ' involvement. (LogEtronic reproduc- 
tion.) 


that may be localized or generalized. The 
usual histologic pattern of bone is pre- 
p with added proliferation of fibrous 


tissue. It is doubtful that microscopic dif- 
"sri in the two diseases can be 
made 


The clinical findings in the two diseases 
are of importance. T he majority of persons 
with osteopoikilosis s are asymptomatic and 
discovered "by chance" on roentgeno- 
grams. Many cases have been accompanied 
by cutaneous manifestations of various de- 
scriptions. Most cases that have been fol- 
lowed for years have shown no progress 
or change in the appearance of the lesions. 
Melorheostosis Leri, on the other hand, 1s 
accompanied bv pain, limitation of ex- 
tremity motion and some debility in the 
majority of cases. Associated cutaneous or 
systemic manifestations have occurred in- 
frequently. There has been progression of 
the bony lesions, including other sites ot 
involvement, in many cases available to 
follow-up. Several authors report surgical 
excision or sympathectomy in an attempt 
to alleviate e symptoms. 


The sites of occurrence and roentgeno- 


Melorheostosis and Osteopoikilosis 
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Fig. 13. Osteopoikilosis (Case vii). Shoulder in- 
volved. Note confluent sclerotic lesion in proximal 
humeral shaft. Opposite shoulder shows similar 
involvement, (LogEtronic reproduction.) 


findings are cifferent in the two 
oe. Osteopoikilosis primarily affects 
the membranous bones (pelvis, shoulder 
girdle), ends of long bones, and small bones 
of the hands and feet. Melorheostosis Lert 
in most cases shows involvement of the 


graphic 


Small sclerotic 
foci in hip, ischium, pubis and sacroiliac area. 
Extensive changes in other skeletal areas. (Log- 
Etronic reproduction.) 


Fic. 14. Osteopoikilosis (Case vin}. 


IIIO 


long bone shafts, particularly of one side of 
the bone. The appearance of a flowing, 
tallow-like hyperostosis and the multiple, 
small sclerotic “spots” seen on the roent- 
genograms are usually strikingly different. 


REPORTING OF CASES 
In the sixty-five years since the dis- 
covery of the roentgen ray, many uncom- 
mon and unusual entities have been de- 
scribed in the literature. Some are listed 
under synonyms, associated with varying 
disorders, and not clearly classified in the 
general scheme of diseases. Confusion in 
diagnosis, classification, therapy, and in- 
vestigative research has been the result. 
Melorheostosis Leri and osteopoikilosis are 

two diseases that fall into this category. 
We feel that these two diseases are still 
sufficiently uncommon and that, therefore, 
all cases should be reported, tabulated and 


studied. Slightly more than 100 cases of 


each of these diseases can be counted at 
the present time. We feel that there are 
many isolated cases in the roentgeno- 
graphic and clinical files that have not been 
reported. We would be interested in re- 
viewing original roentgenograms, photo- 
graphs, and clinical material for future 
tabulation. From additional cases, light 
may be shed on the r elationship between 
the two diseases, definite association with 
other clinical manifestations, and the gen- 
eral significance of the bone lesions. 


SUMMARY 


I. A review of the literature and com- 
pilation of cases of melorheostosis Leri and 
osteopoikilosis have been presented. Sev- 
eral of our own cases are reported for the 
is time. 

The similarities and differences in 
TM two closelv related bone diseases have 
been discussed. 


Allan E. Green, Jr., Capt., USAF (MC) 
USAF Hospital Lackland 
Lackland Air Force Base, Texas 


Allan E. Green, Jr., William H. Ellswood and James R. Collins 
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ADDENDUM 


Two additional cases of probable melo- 
rheostosis Leri have been seen at the Santa 
Rosa Hospital, San Antonio, Texas, by 
courtesy of Dr. Francis O'Niell. ' 





4 





] The clav- 
icle was involved in one patient and the 
pelvis in the second. However, these cases 
have not been included in the composite 
summary because of incomplete verifica- 
tion, questionable clinical or roentgeno- 
graphic findings, or loss of follow-up of the 
patients. 
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OSTEOSCLEROSIS FROM INTENTIONAL INGESTION 
OF HYDROFLUORIC ACID* 


By LEONID CALENOFF, 


M.D. 


CHICAGO, ILLINOIS 


H PORD osteosclerosis is a rare but 
not unknown condition with about 1co 
cases reported in the literature, the largest 
numbers by Flemming Møller and Gudjons- 
son,’ and Stevenson and Watson.’ 

Industrial exposures to crvolite! or 
crushed phosphate rock* containing sodium 
fluoride have been proved to produce 
osteosclerosis. A few years’ exposure to 
fluorine compounds used in the production 
of glass, aluminum and enamel? and long 
standing contact with superphosphate fer- 
tilizers containing 4 per cent fluorine! also 
produce dee cd Finally, the drink- 
ing for many years of naturally fluorinated 

water with a content of more than 4 parts 
of fluorine per million has been shown to 
produce diffuse bone sclerosis.?:? 5? 

The case reported here is unique in that 
the osteosclerosis has been produced by 
intentional ingestion of hvdrofluoric acid 
with bone changes manifested three years 
after the beginning of the regular 1 ingestion. 
This represents an almost natural experi- 
ment and proves definitely that fluoride 
produces osteosclerosis. 


REPORT OF A CASE 


A fifty-two year old candy maker from cen- 
tral Minog consulted d Dn re at the 
Hub. in eae 195 9, pd o an aware- 
ness of "dense bones," first noted in an indus. 
trial mobile unit chest survey roentgenogram in 
1956 and each subsequent vear thereafter. He 
had had no symptoms. 

The history revealed that he has been taking 
four to five drops of a solution of one part of 
hvdrofluoric acid and two parts of water each 
day since July of 1953, because he believed that 
it would help his teeth. He also took zinc chlo- 


ride "to reduce thirst,” and hydrochloric acid to 
"relieve gas.” In 1933 he took pancreatin and 


* From the Department of Radiolo 


ogy, College of Medicine, University of Ilinois, Chicago, | 


insulin in order to gain weight, which he did-— 
from 135 to 180 lb. 

The complete physical examination was not 
noteworthy, except for yellow ceeth and an 
elevated Pa skin lesion, firm in consistency 
and adjacent to the left earlobe. This lesion was 
subsequently removed and the microscopic 
study revealed a basal cell carcinoma. 

Serum chloride, phosphorus and phospha- 
tase, sodium, potassium and calcium were 
within normal limits, as were the postprandial 
sugar, white blooc cell count, hematocrit, 
differential count and urinalysis. 

The roentgenograms he brought with him as 
well as those we made exhibited abnormally 
dense bones. The pe vis showed increase in bone 
density (Fig. 1) without any change in the bony 
structure per se. There was beginning calcifica- 
tion of the pelvic end of the sacrotuberous liga- 
ment (Fig. 2). All vertebrae were uniformly 
dense, without expansion or deformity (Fig. 3 





Fic. 1. Anteroposterior roentgenogram of the pelvis 
show ing a generalized increase in bone density 


without any changes in bone architecture. Note 
beginning of calcification of the left sacrotuberous 
ligament (arrow), 


Illinois. 


Lil 








Fic. 2. Beginning calcification of the right sacrotu- 
berous ligament (arrow), typical of tluoride osteo- 
sclerosis. 

and 4). All ribs were apparently widened and 

slightly increased in density (Fig. 4). The skull 

showed thick and dense bones, especially at the 
base (Fig. ç); the occipital bone was particu- 
larly thick and heavy and the posterior clinoid 
processes were heavy and dense. The tibiae 
showed roughening of the periosteum (Fig. 6). 
Despite the suggestion that he discontinue 
-he use of the unusual substances he had been 
-aking, the patient seemed disinclined to do so. 











DISCUSSIO: 





literature 
the 


It has been emphasized in the 
-hat fluoride sclerosis usually involv 





pelvis, spine, ribs, long bones and pelvic 
ligaments.’ In 2 instances, skull involve- 


ment has been mentioned? with the re- 
mark that it is seen in severe and very ad- 
vanced cases. The case we are reporting can 


be considered as moderately advanced with 


almost uniform and symmetric involve- 
ment of all the skeleton. 

















lower 
ribs and lumbar spine. Note the widening of ail 
ribs. This is due to calcium fluoride deposits in the 
soft tissue at the lower costal margins. 


Fic. 4. Anteroposterior roentgenogram of the 


Ingestion of Hvdrofluoric 





Acid 


Vi 





Fic. 3. Lateral roentgenogram of the lumbosacral 
spine showing eburnation of the vertebrae, which 
are normal in size and shape. 


II14 





and Hr p e. 


The apparent widening of the ribs is due 
to deposits of calcium fluoride in the soft 
tissues at the lower margin of the ribs.! In 
general, the normal bone architecture is 
preserved in fluoride osteosclerosis with 
only a uniform increase in density, similar 
to that seen in osteopetrosis. In metastatic 
bone lesions from carcinoma of the pros- 
tate, there are areas of bone absorption 
around and adjacent to the 
sclerosis.! Calcification of the pelvic liga- 
ments is believed to be present only in 
fluoride osteosclerosis.? 

Fluoride penetrates the human body 
mainly through the alimentarv tract, 1 One- 
half of the fluoride salts ingested is ex- 
creted by the urine and the other half is 
retained and deposited as mires fluoride 
in the skeleton. Impairment of the kidney 
function accelerates retention of fluoride 
in the body and may accentuate generalized 
effects.’ 

Individuals with fluoride osteosclerosis 
are usually asymptomatic;? however, cases 
have been reported with secondary anemia 


Leonid Calenoff 


areas of 


June, 1962 





Fic. 
genograms of the | 
periosteum of the tibi la, very typical in fluoride 


^. Gf? and B) Anteroposterior and oblique roent- 
leg showing roughening of the 








sclerosis, 


due to mvelosclerosis following the os- 
teosclerosis? or with advanced vertebral 


sclerosis with resulting compression of the 
spinal 


cord with paraplegia.” Simultaneous- 
ly occurring silicosis from aspiration of 
cryolite dust has also been reported.? 


SUMMARY 


A case of moderately advanced fluoride 
osteosclerosis from intentional and regular 
ingestion of hydrofluoric acid is reported. 
Contra "y to the generally acc epted belief, 
the skull may be involved in the early 
stages of fluoride osteosclerosis, especiallv 
when intake is h igh, 


740 id Wood Street 
Chic 312, lHlinois 
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GONADAL DYSGENESIS 





NICAL AND ROE? 





"TGENOLOGIC MA? 





JEESTATIONS 


By BERTRAM LEVIN, M.D.* 


CHICAGO, ILLINOIS 


HE discovery of the syndrome of gona- 
dal dvsgenesis is generallv credited to 
Turner® who in 1938 reported 7 cases of 


and cubitus valgus. Since 


webbed neck, and cubitus valg 
then there have been numerous cases with 
this syndrome reported, many with a va- 
riety of congenital defects supplementing 
or modifying the originally described triad. 
Various authors have attached difterent 
terms to the syndrome so that the litera- 
ture is replete with names which may well 
serve to confuse the reader. These include 
Turner's syndrome, Varney-Turner svn- 
drome, Bonnevie-Ullrich syndrome, web- 
bing syndrome of Ullrich-Turner, Al- 
bright’s syndrome, ovarian agenesis, ovar- 
ian dysgenesis, syndrome of rudimentary 
ovaries, congenitally aplastic ovaries, gon- 
adal agenesis, and gonadal dysgenesis. 57? 95 
(“Turner’s syndrome” 1s an eponym also 
given to the syndrome of hvpoplasia of the 
patella and thumbnails.?*?') 

Currently, it is felt that the term "gonad- 
al dvsgenesis" should be applied to the 
disorder in its many forms.” Classically, 
the syndrome presents as (1) short stature, 
most patients being between 4'6" and 4/10” 
in height, (2) sexual infantilism, (3) pri- 
marv amenorrhea, and (4) a wide variety 
of congenital anomalies.!7 Of the latter 
the more common ones are webbing of the 
neck, short phalanges of the hands or 
feet, cubitus valgus (exaggerated carrying 
angle), wide arm span, medial tibial con- 
dvle defects, osteoporosis, slight delay in 
bone maturation, coarctation of the aorta, 
shield-shaped chest, and low hairline. The 
less frequent anomalies include fused cervi- 
cal vertebrae, scoliosis, spina bifida oc- 
culta, visual defects, deafness of varying 
degree, high arched palate, low placed 


ears, hypoplasia ef the mandible, mongo- 
loid features, svndactilism, Madelung's de- 
formity, pes cavus, blue sclerae, hyperten- 
sion of unknown cause, renal anomalies, 


mental retardation, — |vmphangiectatic 
edema, especially of the dorsum of the 
hands, telangiectases, and pigmented nevi. 
Anomalies affecting almost every organ of 


the body have been described. There have 
also been cases of proved gonadal dvsgene- 
sis without obvious congenital abnormali- 
ties." 

The syndrome is accompanied by high 
urinary gonadotropin titers and decreased 
urinary estrogen and 17-ketosteroid excre- 
tion, Exceptions to the classic chemical 
findings have been reported.” 

Gonadal dysgenesis is generally consid- 
ered to be nonfamilial and nonhereditary 
though a genetic theory has been proposed 
to account for it and its variants.” Grum- 
bach and Barr, in their review, were able 
to find onlv 8 families in which more than 
one individual was affected. There has 
been one report of occurrence in both of an 
identical twin pair’ and one report of oc- 
currence in 3 sisters.’ 

Gonadal dysgenesis has also been re- 
ported in a number of males.*.9:159?! Short 
stature was present in all and webbed neck 
and cubitus valgus were the most common 
associated skeletal defects. One or both 
testes were present. In almost all cases the 
testes were underdeveloped. 

In persons with gonadal dysgenesis, 
the uterus is infantile and the gonads are 
rudimentary, lacking gametogenic paren- 
chvma. The gonads are whitish streaks 
within the broad ligament composed of 
wavy connective tissue, varying numbers 
of Leydig cells, and vestigial glandular 
structures of the rete ovarii in the hilus.” 


x 


* Director, Department of Diagnostic Roentgenology, Michael Reese Hospital and Medical Center, Chicago, Illinois, 
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since they do contain mesonephric rem- 
rants, they do not represent true agenesis, 
firming that “dysgenesis” is a more ap- 
;»ropriate term. 

There have been case reports of tall, 
sunuchoidal patients with gonadal dys- 
renesis, 213939 Consideration of these 
"ases supports the view that the shortness 
f stature generally found is genetic in orl- 
zin. +2% Further evidence of this is the in- 
creased amount of growth hormone found 
n patients with AER dvsgenesis who 
aave short stature. la addition, there 
nave been rare cases sof gonadal dysgenesis 
with androgenic manifestations; viriliza- 
tion, clitoral hypertrophy, hirsutism, and 
android pelvis." 

The great majority of females with gon- 
adal dysgenesis have male chromatin pat- 
terns but may not necessarily be genetic 
males. This can best be proved by study of 
the intracellular chromatin pattern. Barr, 
Bertram and their co-workers®® discovered 
that the chromatin pattern of males was 
different from that of females regardless of 
the tissues studied. In normal females there 
is condensation of the nuclear chromatin, 
typically a planoconvex mass, in the pe- 
riphery of the nucleus, known as the "posi- 
tive chromatin" pattern (Fig. 1). Absence 
of the chromatin clump is known as the 
male or negative chromatin pattern. In 
normal females over 40 per cent of the cells 
have the chromatin clump, while in normal 
males o to 6 per cent of the cells have this 
chromatin pattern." Eighty to go per 
cent of all females with gonadal dvsgenesis 
have a negative chromatin pattern??? 
'These patients believe themselves to be fe- 
males.?.!? [n a psychologic study of a group 
of girls and women with gonadal dysgene- 
sis, Hampson ef al} found all the patients 
“unequivocally. to fulfill the cultural and 
psychological expectations of femininity.’ 

One theory as to etiology is that the 
anomalies are a result of injury to certain 
regions or metabolic processes of the em- 
brvo at some critical stage. This might re- 
sult from a maternal virus infection, hor- 
monal imbalance, or other adverse condi- 
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showing planoconvex 


Photomicrograph 
chromatin mass in the periphery of the nucleus 
(arrow). Buccal smear, X 3,200, Biebrich Scarlet 
and Fast Green stain. 


Fic. 1. 


tion. Another theorv offered is injury to the 
genes of the ovum, sperm, or zygote. ‘“The 
strange spectrum of seemingly unrelated 
coexisting anomalies might indicate a Jux- 
taposition of potential organizing factors, 
such as is found in the arrangement of the 
genes in chromosomes. ^? Hoffenberg and 
Jackson?* postulate three closely connected 
genes situated on the same chromosome, 
one for infantilism, one for stature, and td 
third gene or gene complex for the various 
anomalies of the musculoskeletal, cardiac, 
cutaneous, renal, ocular, aad other SVS- 
tems. The third gene or gene complex 1s 
evidently variable in its expressivity 
since several different anomalies may occur 
together but all possible anomalies do not 
occur in the same individual. Recent 
studies on chromosomal patterns have 
shown that the majoritv of females with 
Turner's svndrome have onlv one sex 
chromosome; that is, they have an XO pat- 
tern instead of the normal XX pattern.*?? 
(The development of the gonadal cortex 


IIIS 





Fic. 2. Case 1. Photograph showing gonadal dys- 
genesis. Female, 21 years old. Note the short 
stature, "shield-like" chest, absent breast develop. 
ment, cubitus valgus, neck webbing, and sparse 
pubic hair, 


[ovarian precursor] depends upon the pres- 
ence of two X chromosomes and that of the 
gonadal medulla [testicular precursor] upon 
a Y chromosome; thus Turner’s svndrome 
is considered an example of cortical gonad- 
al dvsgenesis.”4) 

As would be expected in a condition hav- 
ing such widespread organ involvement, 
the roentgenologic findings are many. Some 
are well-nigh pathognomonic, while others 
are quite nonspecific. 
some cases will serve to demonstrate most 
of the more common findings reported in 
cases with gonadal dysgenesis. 


REPORT OF CASES 


Case 1. E.S. This twenty-one year old white 
female had never menstruated and had no de- 
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a of secondary sex characteristics 
(Fig. 2). The breasts were immature, the uterus 


was infantile by rectal examination, there was 
no axillary hair, and the pubic hair was sparse. 
She was ¢8 inches tall and weighed 108 pounds. 
Her intellect was normal. Her heart sounds 
and bleod pressure were normal. There were 


moderate cubitus. valgus and short fourth 





metacarpals. Neck webbing was equivocally 
present. There was no auditory or visual diffi- 
culty. The urinary 17-ketosteroids were de- 
creased and the gonadotropins increased. A 
vaginal smear showed no estrogenic effect. 
Scrapings of the buccal mucosa revealed a nega- 
tive chromatin pattern. 

Roentgenographic findings: Generalized bone 
demineralization; slightly delayed ossification 
(ununited iliac crest epiphyses); short fourth 
metacarpals (positive metacarpal sign); de- 
tormity of medial femoral and tibial condyles 
(positive knee sign); scoliosis: cubitus valgus; 
infantile uterus and absent ovaries; and azygos 
fissure. 


Case ir. P.S. This zwenty-one year old white 
female entered the hospital because of anemia, 
gingival bleeding, amd skin ecchymoses. She 
had primary amenorrhea, lack of breast de- 
velopment, and absence of pubic and axillary 
hair. At the age of seventeen years she was 
placed on cyclic stlbestrol therapy result- 
ing in breast development, hair growth, and 
regular, scanty menses. She was £6 inches tall 
and weighed go pounds. The blood pressure and 
heart sounds were normal. Her carrying angle 
was exaggerated bilaterally and the fifth meta- 
carpals were short. There was moderate neck 
webbing. She was of normal intelligence. No 
pelvic organs could be palpated. The urinarv 
17-ketosteroids were decreased and the gonado- 
tropins only minimal! y increased; it was felt 
that the latter were de’ pressed by the stilbestrol. 
Buccal scraping revealed a negative chromatin 
pattern. The anemia was thought to be due to 
bone marrow depression caused by the estrogen 
therapy bur there was no improvement when 
the therapy was discontinued. 

Roentgenographic fiadings: Generalized bone 
demineralization: slightly delaved ossification 
(ununited iliac crest epiphys ses); short fifth 
metacarpals; positive knee 20 scoliosis; 
absent ovaries; bilateral renal malrotation; and 
"benign cortical defect” of right femur. 

IT 


CASE mi, This twenty-three year old 
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Negro female was 56 inches tall and weighed 
10g pounds. She had primary amenorrhea, 
absent breast development, and sparse axillary 
and pubic hair. She had had a marked stra- 
bismus which was corrected surgically at ten 
years of age. Her palate was distinctly higher 
than normal and was arched. There was no 
hearing difficulty. The neck was webbed and 
the hairline low. The carrying angle was normal. 
The fourth fingers were unusually short. Her 
span exceeded her height by two inches. The 
labia were underdeveloped; the uterus felt 
smaller than normal and neither ovary could be 
palpated. The blood pressure and heart sounds 
were normal. She was of normal intelligence. 
The urinary 17-ketosteroids were below normal 
and the gonadotropins elevated. A buccal 
smear revealed a negative chromatin pattern. 

At the age of sixteen vears she had been 
placed on stilbestrol therapy resulting in regu- 
lar menstrual periods and moderate breast de- 
velopment. After a few years she voluntarily 
stopped taking estrogens. The menses ceased; 
the breast enlargement persisted. 

Roentgenographic findings: Generalized bone 
demineralization; slightly delayed ossification 
(ununited iliac crest epiphvses) ; scoliosis; infan- 
tile uterus and absent ovaries; and expanded 
left third rib. 


Case tv. N.L. This seventeen year old Negro 
female was $4 inches tall. She had primary 
amenorrhea, no breast development, and ab- 
sence of axillary and pubic hair. Her left ear 
was abnormally large. The carrying angle was 
somewhat exaggerated. There was no neck 
webbing. The blood pressure on occasion was 
found to be elevated to approximately ro mm. 
Hg systolic and 110 mm. diastolic; at other 
times it was normal. There was no cardiomegaly 
and no murmur; the femoral pulses were 
normal. The fourth fingers were short and the 
left fourth toe small and deformed. There was 
no evident impairment of intellect. The exter- 
nal genitalia were infantile in appearance. 
Neither the uterus nor the adnexa could be 
palpated. The urinary gonadotropins were ap- 
preciably elevated and the 17-ketosteroids de- 
creased. A negative chromatin pattern was 
found on study of the buccal mucosa. 

Roentgenographic findings: Generalized bone 
demineralization; slightly delayed ossification 
(iliac crest epiphyses not ossified, lesser tro- 
chanter ununited); positive metacarpal sign; 
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positive knee sign; scoliosis; cubitus valgus; 
infantile uterus and absent ovaries; short left 
fourth metatarsal and 13 ribs bilaterally. 


Case v. C.P. This patient, a twenty year old 
white female, had never menstruated, had no 
breast development, and had scanty pubic and 
axillary hair until treated with estrogens at the 
age of sixteen years. With this treatment she 
menstruated regularly, her breasts developed, 
and the pubic and axillary hair increased in 
amount. The patient was $2 inches tall; her 
span was $4 inches. There was slight neck web- 
bing, the hairline was low, the palate was high 
and arched, cubitus valgus was present, and 
there were large flat hemangiomas over the 
right side of the neck, left face, and left side of 
the nose. The fourth metacarpals were short. 
The blood pressure and heart size were normal. 
There was a Grade 1 systolic murmur over the 
cardiac apex. The external genitalia were infan- 
tle. The uterus felt small and the adnexa 
could not be palpated. The patient seemed to be 
of normal intelligence. À buccal smear revealed 
a negative chromatin pattern. 

Roentgenographic findings: Generalized bone 
demineralization; slightly delaved ossification 
(ununited iliac crest epiphyses) ; positive meta- 

carpal sign; positive knee sign; cubitus valgus; 
infantile uterus and absent ovaries. 


Case vi. E.N. This white female was first 
seen in Michael Reese Hospital when she was 
forty-one years old. She was admitted to the 
hospital because of anemia. She presented the 
typical history of ovarian dysgenesis: short stat- 
ure ($4 inches), primary amenorrhea, absent 
breast development, absent axillary and scant 
pubic hair, infantile external genitalia, and 
short fourth metacarpals. In addition, she had a 
moderate kyphoscoliosis and pigeon chest de- 
formity. There was no neck webbing or cubitus 
valgus. The blood pressure was normal. The 
urinary gonadotropins were moderately ele- 
vated. A buccal smear disclosed a negative 
chromatin pattern. 

Roentgenographic findings: Generalized bone 
demineralization; positive metacarpal sign; 
positive knee sign; scoliosis; infantile uterus 
and absent ovaries; and renal malrotation. 

Comment. At the time of this writing, 3 
of the 6 patients have been followed on 


cyclic estrogen therapy. Each responded 
with breast enlargement, establishment of 





hic, 3. Case L Roentgenogram showing exaggeration 


of the carrying angle. 


This was also present in 
Cases 11, 1v, and v. | 


eyche vaginal bleeding, and growth of 
pubie and axillary. hair. Since hair growth 


adrenal an [s rogen 


ose 


has been co pie 
hair in response t to estrogen d d 
appear unexpected. lt is considered. that 
this res sponse in persons with gonadal dys- 


genests is due to pituitary stimulation and 
consequent increased adrenal activity. t9? 


ROENTGENOGRAPHIC FINDINGS 


Reproduction of all "m positive roent- 
genographic findings in the reported cases 
would make for needless repetition. Thus, 
for the most part onlv examples are shown 
(Fig. 3-7; and 9). However, because of their 
importance as di agnostic signs, their f 
quency of occurrence, and heretofore lack 
of mention in the radiologic literature, the 
positive e metacarpal (Fig. 8, 4-7) and knee 
(Fig. 10, A-F) signs are shown for each 
case. 
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The di inges found on the Foentgeno- 


grams of the knees were noted bv Koso- 
wicz? who in 1959 reported that the de- 
formity of the medial tibial conds Je was 


present in 12 of 18 cases of Turner's svn- 
drome studied, These were in patients aged 
eight to forty-two vears. As in the cases 
herein reported, clinical examination did 
not reveal any lateral bowing of the tibia or 


any knee deformity. Kosowiez referred to 
these changes as resembling Blount’s dis- 
ease roentgenographically though not bear- 
ing any clinical similaritv. The knee 
changes are bilateral and generally sym- 
metrical. The medial femoral condvle 

larger than the lateral and extends ‘ein 
ward below the level of the lareral condvle 
The medial tibial condyle is enlarged nd 


projects. medially. In some instances a 
beak-like exostosis proJects from the medial 
tibial Bee le. The tibial epiphyseal plate 
is angled obliquely medially and down- 
ward. The proxima! tibial epiphysis is like- 
wise detormed; its medial aspect spreads 
pointedly toward the enlarged and de- 
pressed metaphysis. Kosowicz noted that 
in some cases an accessory ossification cen- 
ter arises separately on the medial aspect 
but soon fuses wita the epiphysis. It is of 
interest that Perlot and Stein?? in 1953 re- 
ported a case of gonadal dysgenesis and 
described deep femoral condvles with cor- 
respondinglv deep tibial grooves for the 
condyles. 

The matter of met acarpal shortening in 
gonadal dvsgenesis is an interesting one 
and has been the subject of careful studv 


by Archibald, Finby and De Vito? These 
investigators studied the hands, clinically 


and roentgenographically, of 2,294 pa- 
tients. Their findings indicate that short- 
ness of the fourth metacarpal relative to 
the third and especially relative to the fifth 
is of fre quent occurrence in patients with 
gonadal dysgenesis having either female or 
male sex chromatin. Normally, a line 
drawn tangential to the distal end of the 
heads of the fifth and fourth metacarpals 
extends distal to the third metacarpal. A 
positive metacarpal sign is present when 
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Fic. 6. (4) Case 1. Female, 21 years old. iac crest 
epiphyses are not fused. (B) Case rv. Female, 17 
vears old. lliac crest epiphyses are as vet not 


oy 


ossified, E esser trochanter epiphyses are ununited. 





tial to the head of the third metacarpal, the 
i consi lered a borderline one. 

Of 17 female patients with gonadal dvs- 
esis, 11 had a positive metacarpal sign 
and 3 Du à borderline sign. The positive 


- 
d 


sign 1s most often bilateral. The left side is 
the one of most frequent occurrence and 


degree of positiveness; this is apparently 
rot related. to hand dominance. One pa- 
tent had very short fifth metacarpals, 
similar to Case it, [n males the metacarpal 
sign was frequently associated with testicu- 
E atrophy, delayed sexual maturation, or 
delayed testicular descent. However, none 
of 5$ cases of Klinefelter's syndrome (tes- 
ticular Vso 2, all with female sex 
EE 5 had either a positive or border- 
line metacarpal sign. 
"These investigato rs also conclude that 








the line passes through the head of the the metacarpal sige is without significance 
third metacarpal. W hen the line is tar ngen- as far as gonadal deve eee is concerned 





Vic. 7. Pelvic pneumograms. (A) Case ri. No ovary is present. Ehe uterus is near-normal size, perhaps as 
A NE of estrogen therapy. (B) Case iv. The uterus is infantile, No ov: rv is present. The pelvic pneu- 
mograms of Cases 1, rrt, v, and vi were similar to this one. 








(5) 


Case 11, (¢ 





when found in more than one generation of 
the same family. When found in only one 
generation, the sign is frequently associ- 
ated with gonadal anomaly. Also, patients 
1aving a metacarpal sign usually have de- 
aved skeletal maturation. Because of the 
many other skeletal and congenital anoma- 
ies found in patients with gonadal dys- 
genesis, the authors conclude that the met- 














Case nr, (D) Case 1v, (E) Case 
present in all cases, modified in Case 11 by unusually short fifth metacarpals 


6 yonadal Dysgenesis bie? 








n D 


A positive 








v, and (F) Case vi. . 


"M, 





Li 


sign 18 


] 





acarpa. skeleta! 


anomaly, 


Bone demineralization is a common ac- 
companiment of ovarian dysgenesis. This 


can be attributed to the lack of estrogen, 
analogous to postmenopausa 


osteoporosis 
(and probably to androgen deficiency as 


NICELY ABOLDHIET 
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Many authors have stressed the fre- 
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Fic. 9. Case iv, The left fourth metatarsal is far shorter than normal. 


quency of cubitus valgus in their patients valgus in photographs. The present author 
with gonadal dysgenesis. Hoffenberg and feels that Cases 1, 11, tv and v presented 
Jackson,” however, found only one patient true cubitus valgus, the carrying angle be- 
with cubitus Alea in their series of 27 pa- ing less than 160 Searcy 

tients; the valgus deformity was minimal Pelvic pneumoperitoneum studies aug- 
at that. These authors question whether ment the clinical fndings and biochemical 
this anomaly really exists in the gonadal  assavs in making che diagnosis of gonadal 


- p in” 
1 


dysgenesis syndrome. Further, they note dysgenesis. In none of the cases of this 
that very minor flexion of the elbow joint series could ovaries be identified. ds some, 
allows considerable abduction of the fore- a urogenital ridge could be made out. The 
arm which can closely simulate cubitus uterus is s infantile in size. In one 


SUMMARY OF CLINICAL AND ROENTGENOLOGIC FINDINGS 
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* No urographic study. 
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Fic. 10. UF) Case 1, (5) 
are present in all cases. 
in Cases 1H, 1v, v, and vi. The 
medial angulation of the medial 
defect of the right femur. 
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received estrogens | 
the examination; this could well have in- 
uenced the size of the uterus. 

Aberrations of renal rotation have been 
reported as one of the more common anom- 
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alies in gonadal dysgenesis.” It is interest- 
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direct reference to delayed epiphyseal 
closure in male and female patients. Lisser 
et al.” noted that “Retardation of epi- 
physeal closure is not the usual finding in 
this syndrome, which is surprising in view 
of the striking genital infantilism.” Fur- 
ther, Tanner e a/™ concluded that“... 
though in Turner’s syndrome there is prob- 
ably some slight retardation compared 
with the girls’ standards, together with ab- 
normal asymmetry of development, in gen- 
eral XO leads to approximately the same 
skeletal age as XN.” The writer feels that 
delay in iliac crest epiphyseal closure in 
Cases 1, 1, HI, and v, ages twenty-one, 
twenty-one, twenty-three, and twenty 
vears, respectively, and absence of ossifi- 
cation in the crest epiphyses in Case rv, a 
seventeen year old Negro female, does rep- 
resent at least slight delay in epiphyseal 
closure. 

Though none of the cases in this series 
had coarctation of the aorta, it should be 
noted that this is one of the more common 
anomalies associated with gonadal dvs- 
genesis in females. Coarctation of the aorta 
is relatively uncommon in females as com- 
pared with its occurrence in males, and, 
when it is found, one should give consider- 
ation to the possibility of coexisting gona- 
dal dysgenesis.*? 

The compilation of the clinical and roent- 
genologic findings in the reported cases is 
given in Table 1. 





SUMMARY 


Gonadal dysgenesis is a defect of repro- 
ductive organs with many resultant bio- 
chemical abnormalities and associated ana- 
tomic anomalies. The diagnosis can be 
suspected from the spectrum of clinical ap- 
pearances and confirmed, in most in- 
stances, by studv of the somatic tissue 
nuclear chromatin distribution. A male 
chromatin pattern is found in about 8o 
per cent of females with gonadal dysgen- 
esis. 

The case histories of 6 patients with 
gonadal dysgenesis are presented together 
with the roentgenographic findings. Many 
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of the latter sre nonspecific but two 
are near-pathogromonic in suspect cases. 
These are abnormally short fourth meta- 
carpals and deformitv of the medial femoral 
and tibial condvies. 


Michael Reese Hospital 

and Medical Center 
29th Street and Ellis Avenue 
Chicago 16, Hlinois 
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'INDINGS IN ABNORMAL DEPOSITION 


OF CALCIUM IN TISSUES* 


By THEODORE F. HILBISH, 


ADIOLOGISTS are not infrequently 

contronted with roentgenograms re- 
vealing abnormal calcium deposits in the 
soft tissues. In the majoritv of cases, the 
explanation i Is readily apparent and the cal- 
cification is often accepted as an incidental 
hnding, as in the arteriosclerosis of old age. 
On occasion, however, the calcification, 
previously lnencounvered. is bizarre, anid 
requires considerable study to dc m ae 
its etiology. The chance observation of- 
cases in the latter category during a per iod 
of one week within our X-ray Department 
stimulated the preparation of this paper. 

A rather extensive review of the litera- 
ture on the subject of soft tissue calcifica- 
tion soon led to the realization that hun- 
dreds of disease processes mav lead to ab- 
normal calcium deposition. Obv iously, it is 
impossible to cover a topic of this magni- 
tude within a reasonable time limitation; 
consequently, this presentation will deal 
with the more exotic conditions, those pre- 
senting differential diagnostic problems 
and those which m av be first diagnosed by 
the radiologist. 

In gener ral, abnormal calcification may 
be divided into 6 main categories; namelv, 
(1) metastatic calcification, (2) calcinosis, 
(3) dystrophic calcification, (4) hetero- 
topic bone formation, (5) vascular calcifi- 
cation, and (6) stone formation. For the 
sake of continuity, each of these categories 
will be discussed b ietly, with ex: umples and 
case reports given. 


METASTATIC CALCIFICATION 
Calcification of a metastatic tvpe occurs 
primarily in areas with an increased alka- 
linity, which favors the deposition of cal- 
cium in the form of calcium phosphate. 
* p 
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The relationship of destructive bone di 
ease to metastatic calcification was reco: 
nized as early as 1856 by Virchow.'5 It h; 
since been shown histologically that tl 
kidneys, especially the renal tubules, td 
stomach, primarily the gastric mucosa ac 
jacent to acid-secreting glands, and tł 
lungs, chiefly the alveolar walls and ve 
sels, serve as the most frequent sites « 
metastatic calcification. There are 4 cond 
tions that tend to favor this phenomeno: 
(1) an increase in the concentration of iot 
ized calcium in the serum, (2) a localize 
Increase in alkalinity, s an increase | 
serum phosphore s, and (4) a generalize 
increase in alkalinitv. Disease processes fre 
quently associated with metastatic calcif 
cation include hyperp arathyroidism, ren: 
failure, hypervitaminosis D, and lesions re 
sulting i n widespread bone destruction suc 
as leukemia, myeloma, and extensive meta 
static bone disease. 


ILLUSTRATIVE CASES 
Case 1, This seven year old white female wa 
admitted to the hospital with a history c 
diarrhea and irritability with onset at the age c 
ten months, A parathy roid exploration wa 
negative, Serum calcium values ranged from 1 
to 14 mg. per cent. The patient was subse 
quentlv placed on cortisone and a low calciun 
diet and since has done well. 
Roen E ograms demonstrated extensive cal 
cification of the remtorium and falx (Fig. 14) 
as well p t of the pan 


creas amd kidneys (Fig. 1B). 


Comment. Extensive studies failed to ac 
count for the elevated serum calcium. The 
diagnosis, there inus na been carriec 
. The calcific 
OI were KI as cue Calc 
fication due to continued hypercalcemia 
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Fic. 1, Case 1. Idiopathic 2 € Iciuria. ( 
tentorium (arrows). (B) | 


Widespread calcification of the tentorium 
and falx is most unusual for a child of this 
age group. Likewise, a 
renal calcinosis and pancreatic calcification 
in a seven year old patient is indeed rare 


Case ir, This fifty-two year old white female 
was admitted to the Clinical Center with a fou r 
vear history of weakness and lethargy. Previous 
hospitalization elsewhere had resulted ^ a 
diagnosis of hyperparathyroidism. Surgical ex- 
ploration for parathyroid pathology at that 
time was nonrevealing. 

On this admission, a parathyroid exploration 
was scheduled but not performed since the 
patient. spontaneously fractured both hips 
while lying in bed. Hip nailing on the right was 
performed but the patient developed a post- 
operative pneumonia and died two davs later. 
At autopsy a large parathyroid adenoma was 
found in the left sternoclavicular region. 

Roentgenograms showed the typical findings 

of advanced hyperparathyroidism. There was 
marked demineralization of the bony structures 
associated with metastatic para-articular cal- 
cification (Fig. 
loss of lamina dura, fraving of the lateral ends 
of the clavicles and. collapse of numerous bony 
structures. 


(4) Extensive metastic c 
Progressive calcification of kidneys and pancreas. 


combination of 


24). Other findings consisted of 


* 
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calcification in falx and 


Comment. Metastatic calcification tends 
to occur in the stomach, lungs, and kid- 
neys. Subradiologic calcification was pres- 
ent in the kidnevs of this patient and its 
distribution is well demonstrated in the 
roentgenographed autopsy specimen (Fig. 


25 


Case ni. This eleven year old white male was 
admitted to the Clinic: i Ca ter for studies of a 
known renal tubular acidosis. This diagnosis 
was established at the age of one at the Johns 
Hopkins Hospital where he was studied because 
of growth failure. The patient was rachitic and 
did not respond to vitamin D but responded 
rapidly to calcium lactate. 

Two years prior to admissior 
pled calcification of the kidne 


jn, bilateral stip- 
ieys was observed 


roentgenologicallv. 

Roentgenograms at our hospital demon- 
strated extensive nephrocalcinosis (Fig. 3). 
Review of outside roentgenograms showed 
typical rachitic changes which responded 


rapidly to lactate treatment. 


Comment. This case demonstrates the ex- 
tensive metastatic calcification and stone 
formation of the kidneys which may occur 
in renal tubular acidosis. 
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le on conventional roentgenograms 











CALCINOSIS 
Teissier,? as early as 1876, was the fivst 
to describe calcinosis in man. Since this 
initial report, numerous articles have ap- 
peared describing this most interesting 


CENA 


calcification and stone formation in both kidnevs. 


Fie. se HI. Renal tubular acidosis. Extensive 


u. Hyperparathyroidism. (4) Para-articular metastatic 
esorption (arrows). (48) Postmortem roentgenogram of kidney 





~alerfication and : 
showing extensive 


subperiosteal bony 
nephrocalcinosis not 
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Xleifications. The cak 
cinoses are divided into 2 main categories; 
namely, calcinosis universalis and ci ee 
sis circumscripta. There are distinct dite 


group of soft tissue 


z 
Immram 








ences between the 2 as regards the age 
groups, cli ical symptoms, and character- 


alcium deposition., 

According to numerous authors, calcino- 
sis universalis usually appears before the 
age of twenty. It is slightly more common 


istic Sites ofc 

















in the female ically, the patients often 
complain of f ea nd ditħculty in loco- 
motion. S thing and a low-grade 


im deposition 
cutaneous tis- 
sues but reads. to the S eper con- 
nective t i “he calcification tends 
to be symmetric end is often beaded and 


fever may p ine the on 
which 





at 























arranged in long bands. The disease is 
progressive but has a better prognosis than 
myositis ossificans. On occasi the skin 
ulcerates and calcitic material is discharged 


th a the skin surfac 

Calcinosis circu mscripta, on the other 
hand, occurs in older patients and 1s usually 
confined to yn eminal P anges of the 
fingers urfaces of the el- 











s and the extensor s 
bows and knees. Lightv to go per cent of 


n" 


the cases occur in women. 
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There is a definite relationship between 
the calcinoses and the collagen vascu- 
lar diseases, as noted by numerous au- 
thors, 5:005 Connert believes that most 
cases of calcinosis are associated with one 
of the collagen vascular diseases. In fact, 
Wheeler ef al“ have recommended that 
the terms calcinosis circumscripta and cal- 
cinosis universalis be abandoned as thev 
are purely descriptive. Thev suggest that 
these terms be used only when identified 


with the primary disease, e.g., dermato- 
myositis with universal E di The 


authors concur with the opinion of Wheeler 
and associates. 


ILLUSTRATIVE CASES 


Case 1v. This patient was a twelve year old 
white male admitted to the Clinical Center with 
a history of leg aching, low-grade fever, weak- 
ness, and fatigue, with onset of symptoms four 
years prior to admission. Subsequently, muscle 
wasting and extensive subcutaneous and mus- 
cular calcification developed. Positive physical 
findings consisted of muscular wasting and 


roentgenographic evidence of widespread cal- 
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cification. The serum calcium was normal. 

Roentgen changes were considered typical of 
this disease entity. Extensive calcification was 
present in the subcutaneous tissues of legs, 
arms, abdominal wall, thorax and buttocks (F1 ig. 


id n; Tir a were E. in Pn arance 


This patient presented all of 
the characteristics of calcinosis univer- 
salis. His symptoms, age at onset, and 
roentgen findings were typical. The serum 
calcium; phosphoru: s, and pH were normal. 


^ 
Comment. 


Case v. This fifty-six year old white female 
was in good health until five years prior to ad- 
mission when she noted small, firm deposits 
under the skin of her forearms and fingers. 
Many of these areas subsequently ulcerated 
and discharged calcareous material. The serum 
calcium was 10.4 mg. per cent and serum phos- 
phorus 4 mg. per cent. Skin biopsies revealec 
atrophic soft tissue changes with subcutaneous 
calcifications. 

Roentgenograms demonstrated soft tissue 
calcifications of the knees, hands, and forearms 
(Fig. 54). The skin of the hands was atrophic 





Kia. 4. Case rv, Calcinosis universalis. G7} Note widespread calcification of the subeutaneous tissues of 


the abdominal wall and pelvic area (arrows). 
in subcutaneous tissues of legs. 


(B) Characteristic beaded appearance well demonstrated 
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Fic. §, Case v. Calcinosis circumscripta. (A) Calcific deposits crreumscribed and confined to subcutaneous 


tissues. (5) Note destructive changes in distal phalanges as well 
derma, 
and there were destructive changes of the ter- 


(Fig. $8). 


minal phalanges 


Comment. This patient ts representative 
clinically and roentgenologically of a typ- 
ical example of c: icinosis s circumscripta aS- 


sociated with scleroderma. 


Case vr. This forty-eight vear old female was 

ae tte e to the Cli al ee with a history 
of painful swelling of hands and wrists. A 
diagnosis of rheumatoid arthritis had been made 
ee Treatment with steroids resulted 
subjective a ement. A biopsy of the right 
thi Es six years prior to admission was followed 
by IMEEM bf a chronic sinus tract with dis- 
charge of calcium. Extensive studies led to a 
diagnosi is of caleinosis universalis. The serum 
calcium and phosphor us levels were normal. 

Roentgenograms demonstrated extensive cal- 
cific deposits in the soft tissues surrounding the 
T a 6.7) and in the left axillary region 

4 There were roentgenologic changes 
" die D, ads and wrists compatible with ee 
matoid arthritis. Soft tissue calcifications were 
also visualized in the extremities. 


as calcifications associated with sclero- 


Comment. The calcifications were exten- 
sive, surrounding the pelvis, and some of 


the deposits were within tendons and 
muscles. This is not unusual for calcinosis 


universalis; in calcinosis circumscripta the 
caleific deposits are confined to the skin and 
subcutaneous tissues. This patient was 
alder than most patients with calcinosis 
universis, 


-— 


DYSTROPHIO CALCIFICATION 


This js the most common type of patho- 
logic calcification. The c: Icific material is 
deposited in devitz alized or degenerated 
tissues such as scars, areas of necrosis 
areas of fatty degeneration, and infarcts.’ 
The deposition of calcium mav be facili- 
tated by a localized increase of alkalinity. 
The serum calum and phosphorus are 
usually normal but an elevation of either 
of them expedites the dvstrophic calcifica- 








tion. Many infections, granulomata, para- 
sitic infestations, and degenerative neo- 
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Fic. 6. Case vi, Caleinosis universalis. 
also involved muscles and tendons. 


plasms are detected roentgenologic n as 
a result of associated dystrophic calcifi 
tions. 
ILLUSTRATIVE CASES 
Case vit. This twenty-eight year old white 
female was admitted to the ‘Clinical Center for 


treatment of a parasitic infestation. She had 
lived in equatorial Africa for four years. Fol- 


lowing her return to the United rites. she 
experienc ced Intermittent urticaria and serpen- 


tine wheals on the skin. Laboratory findings 


(.4) Calcifications in this patient were located subcutaneously and 


(B) Note calcitic 


deposits in left axilla (arrow). 


reveale 
Repeated blood exan 
microfilariae which we 
cheilonema perstans. 
Roentgenograms 
and spheric al calet 


d a marked eosinophilia (36 per cent). 


mations were pos! itive for 
re identified as -feantho- 


s demonst a several linear 
he deposits 1n the a 


ous tissues, chiefly in the m ids (Fig. 7) and 
Feet, 


Comment. The history, laboratory and 
roentgenologic changes conf rmed the clin- 
ical diagnosis of filariasis. The calcific de- 





Filariasis ( 
calcific spots represent 


lic. 7. Case vil. 


Acanthochetlonema perstans} 


y. Linear and spherical 
calcihed, dead filaria. 
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Fic. 8. Case vir. Cytomega dic inclusion cell disease. C4) An 'reroposterior skull roentgenogram showing 
r 


calcifications (a 
ventricles (arrow). 


dilated ventricles outlined by 
terior extent of dilated 


posits, which occur in dead adult 
sites,’ are classified as dà 
in accordance with 
cusse pace 


Case vur. This Negro infant had had a his- 
tory of intermittent con vulsions, lethargy, and 
irregular respirations since birth. The patient 
was microcephalic. Studies of the urinary sedi- 
ment revealed large cells with cytoplasmic 
and intranuclear inclusion bodies. The patient 
died within five days and at autopsy cvtome- 
galic inclusion cells were found in the liver, 
kidneys, spleen, and lungs. The brain was not 
examined, 

Skull roentgenograms confirmed the presence 
of microcephaly and showed m ultiple intracran- 
ial calcifications outlining the large dilated ven- 


e 


p Lb 
‘strophic in type 
the previously dis- 


tricles (Fig. 8, 7 and B). 

Comment. The roentgenologic findings 
were considered pathognomonic of cvto- 
megalic inclusion cell disease. This diagno- 
sis was confirmed at autopsy. The case is 
included in this discussion as an interesting 
example of dystrophic calcification, 


lcific 


Case ix, This fifty-eight vear old white 
female was well until January, ight when she 


a? 


had an episode of dizziness, nausea, dysarthria 


r4 
row). (A) Lateral skull reentgenogr 


am delineating pos- 


and aphasia. Studies elsewhere revealed calcific- 
ation of the basilar ganglia. She was referred to 


the Clinica al woes for c valua ation of pa irathy- 


were normal, RU. extensive m S A 
were thought to rule out parathyroid disease. 
Discharge dia aghoses ) recent cerebral 


were (1) 
vascular (2) idiopathic calci 
tion of 


Skull roent -genograms (Fig. 9, f and 8 
vealed the basal ganglia. 


* 
CA- 





Mrara” 
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dense calcifications of t 


Comment. Many patients with calcifica- 
tions such as these have hypoparathyroid- 
ism, but idiopathic calcification in the 
basal gang ia has also been reported. 
Patholow ally, basal ganglion calcification 
consists ol der jos: tions. of amorphous cal: 
cium salts in a e colloid material 
in and around the finer cerebral blood ves- 


sels, 


PETEROTOPPRC BONE FORMATION 


Heterotopic bone formation mav occur 
adjacent to normal bone or far removed 


from ir. Myositis ossificans progressive 
represe its the Eest impre QE SIV e roentgeno- 
logic example of this tvpe of abnormal 


Abnorma 





Fic. 9. Case ix. Idiopathic calcification of basal 
bilateral location of calcified gang 
in typical location, 


bone formation. Traumatic myositis ossifi- 
cans is a local form of bone production oc- 
curring secondarily to a hematoma. [It is 
well known that ordinary fibroblasts are 
capable of bone formation under certain 
conditions. The serum calcium, phosphorus 
and pH are usually normal in these pa- 
tients. It is believed that localized devitali- 
zation of tissues predisposes to the ab- 
normal bone formation associated with 
trauma; the pathogenesis of myositis ossi- 
ficans progressiva is obscure. Heterotopic 
bone development may occur m many 
sites Including the insertion of tendons, the 
soft tissues 


s of paraple T and postopera- 
e abdominal scars.'° 
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ILLUSTRATIVE 


x. This fifty-six ve 
was known to have mild diabetes. Three and 
one half years prior to the present hospitaliza- 
tion, he had h ad a Billroth T ype r operation for 
a gastric ulcer. Pertinent history and physical 
findings consisted of the gradual development 
of firm, hard, nontender mass in the abdom- 
inal scar. This was quite apparent on phy ical 
ieee E The chemical findings in the 
serum were entirely normal, 

Roentgenograms demonstrated a Iimear, 
branching, | within the abdominal 








ar old Negro male 














»ony densit 
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ganglia. 
rha. CB) Lateral roentgenogram show 


sin Tissue 





(4) Ante 'roposterior roentgenogram showing 
wing extensive, dense calcifications 


sar, The roentgen characteristics were those of 


true bone (Fig. to). 








Comment, This case is presented as an 
interesting example of heterotopic bone 





Fig. 10. Case x. Myositis ossificans localisata. Right 
posterior oblique roentgenogram of abdomen dem- 
onstrating true bone formation (arrows) in ab- 
dominal scar following surgery. 
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formation in a postoperative abdominal in- 
cision. The ossification presumably re- 
sulted from local bk eeding, devitalization 
of tissue, and atv pical functioning of fibro- 
blasts with bone formation. Similar cases 
have been reported." 

Case xi. This nine year old y 
ice with a history 


vhite male was 
a poets essiv e P de 
of the T n. E “the [d toes siad pn 
present since birth. Caleifie masses in the sub. 
cutaneous tissues were first palpable at the age 
of three. T hese subsequently became larger in 
size, more widespread in distribution, and were 
associated with marked limitation of motion. 
On physical examination these masses were 
readily palpab le over the posterior thorax, neck, 
and abdominal wall. The serum calcium, phos- 
phorus, and pH were normal. 
Roentgenograms showed extensive 
ti ion of iM muscles with bony br ue ‘ging eee 


a eas t PN 1 mre 

Comment, Myositis ossificans progressiva 
IS a most interesting abnormality, usually 
appearing before the age of six and charac- 


terized bv progressive ossification of the 
connective tissues of muscles. In a large 


percentage of patients, developmental ab- 
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normalities of the great toes and thumbs 
are present. The etiology is unknown and 
reatment is unsuccessful. This patient pre- 
sente C pue characteristic clinical and roent- 
a xit, This fos 


sustained an injury 


rty-six vear old white female 
to the posterior aspect of 
the left leg in an automobile accident. There 
was gross discoloration and a large hematoma at 
the site of rrauma. This gradually resolved but 
a hard, calcific mass slowly developed posterior 
and superior to the knee joint. 
A roentgenogran: of the left leg demonstrated 
ossification of che sift tissues (Fig. PAR 


Comment. This case represents an excel- 
lent example of a localized mvositis ossifi- 
cans following trauma. Soft tissue calcifi- 
cations following injury may disappear but 
once ossification occurs it is usually perma- 
nent. This type of lesion may cause disa- 


bility A to Imitation of motion. 


VASCULAR CALCIFICATION 


Vascular calci 


ifecations are usually classi- 


fied as arteriosclerotic (with intimal calci- 
fication secondary to atheromatous degen- 


eration) or as Mónckeberg's sclerosis (with 
calcification in the medial wall). In disease 
processes such as hyperparathyroidism or 
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vitamin D intoxication? in which the serum 
calcium is often elevated, vascular calcifi- 
cation Is accentuated. 


ILLUSTRATIVE CASES 


Case xir This twenty-six year old white 
emale was well until the age of eighteen when 
she noted blotches on her skin. The skin subse- 
quently became dry and pigmented, and a large 
quantity of her hair fell out. She became amen- 
orrheic and demonstrated marked premature 
aging. Studies during hospitalization revealed 
nephrocalcinosis associated with an elevated 


serum calcium (12-14 mg. per cent). Multiple 
lymph node biopsies showed a noncaseating 


granuloma. 

On physical examination the patient ap- 
peared approximately sixty vears of age, al- 
though only in her twenties. Roentgenograms 





Fic. 12. Case xu. Traumatic myositis ossificans. 


True bone formation demonstrated 


traumatic hematoma. 


following 


Abnormal Calcium Deposits in Tissue 





Fic. 13. Case xi Boeck’s sarcoid. Widespread 


rascular calcifications associated with hyper- 
calcemia. Note also metastatic calcification of soft 
tissues (arrow). 


showed extensive vascular calcification (Fiz. 
13). 

Comment. This patient is presented as an 
interesting example of extensive vascular 
calcification. Clinically and histologically, 
the most likely diagnosis was considered to 
be Boeck’s sarcoid. The vascular calcifica- 
tions were the most extensive encountered 
to date 1n our X-ray Department. 

Case xiv. This forty-three year old white 
male was admitted with complaints of chest 
pain and tingling of the hands. He was known 
to have had syphilis, which had been treated 
with penicillin. 

A lateral chest roentgenogram (Fig. 14) 
clearly delineated a fusiform aneurysm of the 
ascending aorta with extensive calcification. 

Comment. Whereas syphilis was once the 
most frequent cause of calcification of the 
ascending aorta, its prevalence has de- 
creased appreciably in recent vears. Path- 
ologically, the changes observed result from 
a destructive mesaortitis. Calerfication oc- 
curs in the medial wall as well as in the 
intima. 





Fic. 14. Case xiv. Svyphilitic aortitis. Fustform 
aneurysm with calcification of wall. 


STONE FORMATION 


This category, like the preceding one, is 
well known to radiologists. Stones mav 
form in many areas but the two most com- 
mon sites are the kidnevs and gallbladder. 
The same factors that plav an important 
role in metastatic calcification may lead to 
stone formation, Ze., an elevation in the 
concentration of calcium or phosphorus in 
Huids, increased localized alkalinity, and 
devitalization of tissues. Additional factors 
include stasis, infection, and debris forma- 
tion. When there is obstruction of the 
cystic or common ducts, a nidus of tissue or 
cells serves as an excellent precursor for 
calcium depositon and gallstone formation. 
Urinary calculi mav be formed under simi- 
lar conditions. 


ILLUSTRATIVE CASE 


Case xv. This forty-seven year old white 
male was admitted to the hospital with a 
history of spinal tumor which was biopsied at 
the age of three and diagnosed as malignant 
neuroblastoma. The patient was treated by 
radiation and subsequently operated upon at 
the age of eleven by Dr. Cushing. The tumor at 
this time was classified as an unusual ganglio- 


Theodore F. Hilbish and Frederic C. Bartter 
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Vic. 1g. Case xv. Paraplegia with. bladder calculus 
formation, Note prostatic calculi, as well as small 
caleulus n bladder diverticulum. 


neuroma. Following operation, the patient was 
left with spastic paraplegia. 

A roentgenogram of the pelvis (Fig. 19) 
revealed a large bladder calculus as well as a 
small calculus within a diverticulum on the 
right side of the bladder. The patient also had 


Comment. Vesical calculi frequently form 
in a so-called neurogenic bladder. The 
calculi attributed to stasis, chronic 
infection, and trauma due to catheteriza- 
tion. ‘This patient had a long history of 
recurrent cystitis and stone formation, 


are 


I. Soft tissue calcifications may be 
classified into 6 categories— metastatic 


calcification, the calcinoses, dystrophic 
calcification, heterotopic bone formation, 
vascular calcifications, and stones. 

2. The roentgenologic appearance of 
each type is-illustrated, and brief case 
histories and brie? comments are presented. 

3. Metastatic caleificatron and stones 
are thought to start with precipitation of 
calcium phosphate, often in alkaline me- 
dium. Dystrophic calcification is thought 
to occur in damaged tissues; when the 
damage results from collagen diseases, 
calcinoses may fo low; when it results from 
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theromata or medial sclerosis, vascular 
alcification follows. Heterotopic bone may 
evelop upon pre-existing calcification, or 
e novo. 

4. The roentgenologist often has a 
nique opportunity to detect underlying 
isease by recognizing pathognomonic as- 
ects of soft tissue calcification. 


heodore F. Hilbish, M.D. 
lagnostic X-Ray Department 
linical Center 

‘ational Institutes of Health 
ethesda, Maryland 
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THE MULTIPLE MYELOMA SYNDROME AND 
ITS IMPLICATIONS * 


By ROBERT P. BARDEN, M.D, 


PHILADELPHIA, PENNSYLVANIA 


CARCELY ten vears ago, multiple 

myeloma was considered by most phy- 
sicians. as a malignant tumor of bone, 
usually involving many parts of the skele- 
ton, with spontaneous remissions, but fatal 
within five vears. It was known that ab- 
normal proteins in the serum and urine 
were associated with this disease. Onlv 
recentlv, however, has 1t been possible to 


study these proteins by a relatively simple 
technique of electrophoresis using filter 


"x 


paper. These proteins are remarkably homo- 
geneous, and unique 1a each individual 
patient. 

As a consequence, it is now thought that 
the essential features of multiple mveloma 
are proliferation of plasma cells and the 
presence of abnormal gamma globulins in 
the serum, urine, or both. Destructive bone 
lesions may occur late or not at all in the 
disease; or the skeleton may show only 
osteoporosis, with hypercalcemia and met- 
astatic calcification in the kidneys and 
soft tissues. Infiltration of vital organs 
(heart, kidney) by para-amvloid deposits 
often is the cause of death.’ It is likely 
that many patients dying in the past of 
chronic nephritis or myocarditis may have 
had latent multiple mveloma.? 

Even when lesions of bone are present, 
the clinical course of multiple mveloma is 
bv no means as predictable as formerly 
thought. The "spectrum" of this disease 
may extend from an indolent local benign 
lesion of bone, to one which eventuallv 
metastaslzes, to an eruptive multicentric 
process involving many bones simulta- 
neouslv, or to a process identical to leu- 
kemia of plasma cell origin with infiltration 
of bones, lymph nodes, soft tissues and 


peripheral blood. This variability is ilus- 
trated by the cases that follow. 
ILLUSTRATIVE CASES 


Case 1, MLA., a white female of eighty-three 
vears of age, Was seen in 1946 complaining of 
right nasal obstruction of four weeks’ duration. 
A soft gray mass arose from the middle turbi- 
nate and filled the right nasal cavity. Roent- 
genograms showed à tumor in the right antrum 
(lig. 1). There was no disease in the skeleton 


f; 
1 


and no abnormal protein in the urine. Serum 
proteins were not studied, 

Biopsy of the nasal mass showed broad sheets 
of plasma cells oriented on a delicate fibrous and 





sinus of a white female, 83 years old. Biopsy re- 
vealed à malignant plasmacytoma, but the lesion 
did not recur after treatment with radiation. 


* Presented at the Sixty-second Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 26-29, 


1961, 


From the Department of Radiology, Chestnut Hill Hospital, Philadelphia, Pennsylvania. 
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vascular stroma. The appearance was that of a 
malignant plasmacytoma (plasma cell prolifer- 
ation in soft tissues). 

Roentgen and radon seed therapy resulted in 
the disappearance of the tumor within six 
months. The patient remained free of this 
disease until her death from cardiac failure five 
years later. 


Comment. Most plasma cell tumors of the 
upper air passages are locally invasive with 
a tendency toward distant metastases.’ In 
this patient, the histologic pattern indi- 
cated a malignant tumor. 

However, the favorable clinical course 
after modest local radiation therapy and 
the absence of abnormal proteins and 
skeletal changes pointed to a relatively 
benign process in this particluar patient. 


Case m. E.C., a white female of fiftv-nine 
years of age, was seen in 1946 complaining of 
recurrent “cysts” of the larynx and gradual 
thickening of the left faucial pillar of six years’ 
duration. After three local excisions of tissue 
infiltrated with plasma cells, a sudden explosive 
enlargement of the cervical, axillary, medias- 
tinal and inguinal lymph nodes and marked 
enlargement of the spleen occurred (Fig. 2). 

The patient became anemic and was found to 
have hyperglobulinemia. A study of the bone 
marrow was normal and roentgenograms of the 
skeleton were negative. Biopsy of a cervical 
lymph node showed a malignant plasma cell 
tumor. 

With judicious and protracted roentgen ther- 
apy, the patient improved slowly. Her death 
occurred in 1950 from uremia. 


Comment. This patient's illness mimicked 
closely the clinical course of a lympho- 
sarcoma. Only plasma cell proliferation was 
present associated with the characteristic 
alteration 1n serum globulins. There was no 
:avolvement of the skeleton. 


Case m. W.C., a white male of fifty-five 
years of age, was seen in 1945 complaining of 
eft nasal obstruction. A polypoid mass was 
removed from the left nasal cavity on two oc- 
casions with prompt recurrence after each oper- 
ation. Roentgen and radium therapy was 
instituted with regression of the local tumor. 

In 1948, however, innumerable distant metas- 
rases to the skeleton, soft tissues and liver were 
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bic. 2. Case ir. Enlarged hilar lymph nodes in a white 
female, £9 years old, with swelling of all the 
superficial lymph nodes. The biopsy diagnosis was 
malignant plasma cell tumor. There were no 
lesions in the skeleton. 


noted (Fig. 3). Biopsies from the nasal cavity, 
maxillary sinus, clavicle and subcutaneous 
nodules all showed malignant plasma cell 
neoplasm. There was hyperglobulinemia. 

Roentgen therapy and nitrogen. mustard 
helped relieve pain, but the patient died in 
1960. 


Comment. This patient showed the tvp- 
ical clinical course of malignant plasma- 
cvtoma, with soft tissue, bone and bio- 
chemical changes. 


Case 1v.* E.M., a white male of twenty-four 
years of age, was seen in 1954 complaining of 
pain and weakness in the lower legs and of 
difficulty in walking of six months’ duration. 
There was some muscle atrophy, bilateral foot 
drop and loss of vibratory sensation below the 
knees. Spinal fluid protein was elevated. Serum 
globulins were elevated and abnormal. Roent- 
genograms of the skeleton showed only a lesion 
in the right ilium (Fig. 44). Myelography was 
negative. Biopsy showed a malignant plasma 
cell tumor. 

Roentgen therapy with a dose of 4,000 r in 


* Courtesv Dr. Tames S, Deakins, Veterans Administration 
Hospital, Philadelphia, Pennsylvania. 
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hip of six months’ duration. Roentgenograms of 
the skull showed immumerable areas of bone 







) i 
destruction (Fig, ca. Material from the bone 
ignant myeloma. Bence- 


marrow «howec 





Fic. 3. Case in. Large tumor involving the sternum 
Bu djacent structures in a white male of £5 years. 
T 
V 


A ae poid mass had been removed from the left 
nasal cavity three years before. The diagnosis was 
malignant plasmacytoma, 


SIX WEEKS x given to the tumor. The patient's 
pain was relieved, and has not returned. The 
bilateral foot ot drop has not improved. 

The patient has been on a maintenance dose 
of urethane to the pee t The abnormal 
globulin in the serum has disappeared and the 
spinal fluid protein has E to normal. The 
lesion in the right ilium has become partially 
ied (Fig. 44), 


Comment, This malignant solitary myel- 
oma has been controlled bv vigorous ther- 
apv for an unusually long time. In some pie 
tients with malignant mveloma, neu irologic 
deficits occur which cannot be NES by 
tumor deposits or amvloid in the central 





nervous system. Jose patients E e 4. Case ivo oh lesion in the right 
"M M DAP MUNI, aA CON EMO inum in a 24 year eld white male complaining of 
TOXIC changes in myelin sheaths and Sau: Whe Meealcnees dur dive dower extremities Jor 
nerve axis cvlinders which mav be related six months. Biopss revealed malignant plasma 
to biochemical ch: anges in body proteins." cell tumor. (6) Same lesion, three months after 
ie es j | f . E "- roentgen therapy wath a dose of 4,000 r delivered 
Case v. H.P., a white female of Sixty-five In SIX weeks. Note calcification within the tumor. 
years BR age, Was seen in 1953 complaining of The pain was relieved but the weakness of the legs 
severe pain in the neck, right shoulder and left remained, 
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Jones protein was present in the urine. The 
blood serum proteins were normal. 

The patient improved considerably while on 
urethane therapy, and lived for three years. 


Comment, Except for the normal serum 
protein, this patient presented the classic 
course of multiple myeloma. The striking 
lesions in the bones were once thought to 


~ 


be characteristic of this disease (Fig. 22). 


Case vir, S.R., a white male of fifty years of 
age, had a tumor removed from the left nasal 
cavity in 1941. This recurred in 1945 and was 
again removed. In 1955 a painful lesion in the 
aight heel was biopsied and was noted to 
resemble the previous nasal lesions. All were 
diagnosed as malignant plasma cell tumor. 

since that time, the patient had two more 
rumors removed from the nose and naso- 
oharynx with subsequent roentgen therapy. 
During this period he also developed painful 
-esions in each tibia, the left middle finger and 
doth elbows. In each instance, roentgen therapy 
-elieved the pain but the characteristic destruc- 
-ive changes in the bones remained (Fig. 6). Fic. 5. (a) Mottled small areas of destruction in the 
E is skull of a white 65 vear old female (Case v) with 
multiple myeloma. This is the classic appearance 
described in text books. (2) Mottled small areas of 





The histologic appearance of tissue removed 
‘rom the nasopharynx on four occasions and 


rrom several of the bone lesions has been char- cerca ae NE r | 
PERDRE d of the bone lesions has bee char destruction in the skull of a white £$ year old male 
acteristic of malignant plasma cell tumor (Fig. with carcinoma of the lung. The appearance is 
7). The serum proteins and urine have been identical to that in a. 


lic. 6. Case vi. Destructive le- 
sions in. the phalanx and os 
calcis of a white male aged 64, 
whose illness began 14 years 
earlier with a recurrent tumor 
in the nasopharynx. Biopsy of 
the soft tissue mass and the os 
calcis revealed malignant plas- 
ma cell tumor. 
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| from the 
os calcis ee characteristics of a malignant 
tumor (1000). 


Fic. Case vr. Plasma cells obtiined 


EA many times, and no abnormal pro- 
teins have been found. 


Cominent. For many years the patient's 
disease has been crippling but not mortal. 
In spite of active proliferation of abnormal 
plasma cells, the clinical course has not 
resembled that of a malignant tumor, and 
no disturbance in protein synthesis has oc- 
curred. 

DISCUSSION 

These case illustrations substantiate the 
statement made by Osserman,? who wrote, 
"It is now generally agreed that cases of 
solitary plasmacytoma of bone, multiple 
plasmacvtomas, extra-medullarv plasma- 
cvtoma, diffuse mvelomatosis, and plasma 
cell leukemia, and most, if not all cases of 
‘primary amyloidosis’ represent clinical 
and pathological variantsof primary plasma 
cell proliferation. It is also evident that 
these several clinical patterns overlap... 


Robert P. Barden 
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and therefore should be considered parts of 
à continuous spectrum of disease rather 
than a group of distinct clinical and patho- 
logical entities." 

Of greater interest even than this vari- 
egated clinical picture, are the biochemical 
and immunologic aspects of this syndrome 
of plasma cell proBferation.! In few diseases 
are the metabolic disturbances so profound 
as the abnormalities of protein svnthesis 
occurring in multiple mveloma. In the 
classic case, antibody activity of the nor- 
mal serum globulin is so depressed that 
bacterial infections flourish. Putnam® felt 
that “in this extraordinary parasitism of 
nitrogen metabolism may lie the kev to the 
undersranding of the mechanism of serum 
globulin synthesis s and antibody produc- 
tion." 

Most investigators believe that the ab- 
normal proteins found in the blood and 
urine of many patients with multiple 
myeloma are produced by the proliferating 
plasma cells. Indeed, there is no doubt 
that these abnormal proteins are not only 
regularly associared with, but are even 
found within, the plasma cells. This sup- 
ports the conventional view that multiple 
myeloma is a malignant tumor with prom- 
inent and morbid functional overtones. 

However, ina few patients large amounts 
of anomalous seram and urinary proteins 
may be present with no histologic evidence 
of disease or plasma cell proliferation. This 
suggests that suca proteins are manifesta- 
tions of a primary lesion at a chemical 
level,’ and raises the nca of an inborn 
error in metabolism. For this reason Barr! 
believes that abnormal plasma cell pro- 
liferation might be a response to rather 
than the cause o* the abnormal proteins. 

Finally, there are the rare instances, such 
as Case vi, where widespread plasma cell 
tumors mav be present for many years 
without any distrubance in protein metabo- 
lism. Here, again, one finds a significant 
dissociation between plasma cell prolitera- 
tion and the presence of the distinctive 


Vor. 87, No. 6 


anomalous protein, found in the text-book 
disease called multiple myeloma. Further- 
more, in these few instances, although 
plasma cells proliferate, appear malignant 
histologically, and destroy bone, the 
clinical course is not that of a malignant 
tumor, so much as that of a chronic infec- 
tion. 


SUMMARY 


Multiple myeloma is a disease of many 
colors; at one end of the spectrum, it may 
present as a localized benign tumor; at the 
other, as an explosive, widely disseminated 
malignancy. 

Multiple myeloma is associated closely, 
with a fundamental derangement in 
protein metabolism. This may interfere 
seriously with the antibody function of the 
normal serum globulin. The abnormal pro- 
zein may produce lethal damage to vital 
organs such as the heart or kidneys. 

The significance of the myeloma proteins 
is a biochemical riddle. If this is solved, 
one may see a long way down the corridors 
of some fundamental biologic processes. 

Multiple myeloma many times behaves 
hke a malignant tumor; occasionally, like 
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an inborn error of metabolism, and rarely, 
like an infection. 


8835 Germantown Avenue 
Philadelphia 18, Pennsylvania 
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ROENTGENOGRAPHIC ASPECTS OF ARTICULAR 
PIGMENTED VILLONODULAR SYNOVITIS* 





By JOHN 


DAVID G. PUGH, 


H. SMITH, M.D., Fellow in Radio 
M.D., 


jogy, Mayo Foundation, and 


Section of Roentzenaiogy 


Mayo Clinic and Mayo Foundation 
ROCHESTER, MINNESOTA 





IE 1941 Jaffe and his co-workers!" pro- 
mulgated their classic. concept of this 
disease entitv, designating it as pigmented 
villonodular synovitis, bursitis, or teno- 
svnovitis, as the case may be. After having 
studied 20 cases of joint involvement, 4 


cases of bursal involvement, and £5 cases of 


tenosvnovial involvement, à common basic 
gross and histopathologic process became 
evident to them. From the comprehensive 
surveys of the literature by De Santo and 
Wilson? and Galloway and associates,’ they 
collected similar cases, which, depending on 
the import ascribed to the various cellular 
components, bore a variety of epithets, 
such as xanthoma, xanthogranuloma, giant 
cell tumor, myeloplaxoma, chronic hemor- 
rhagic villous synovitis, giant cell fibro- 
hemangioma, fibrohemosideric sarcoma, 
sarcoma fusigiganto-cellulare, benign poly- 
morphocellular tumor of synovial mem- 
brane, and malignant poly mor phocellular 
tumor of synovial membrane. Credit is 
given to Simon” for describing the first cir- 
cumscribed articular lesion in 1865, and 
to Moser" for describing the first diffuse 
Joint lesion in 1999. 


PATHOLOGY 

In the opinion of Taffe's gr oup, t the com- 
mon origin of these lesions 1s microscopi- 
cally characterized bv hyperplasia and pro- 
liferation of undifferentiated connective 
tissue cells of the svnovial membrane to 
form large numbers of polyhedral or spin- 
dle-shaped stromal cells. These cells in 
turn give rise to lipoid-bearing foam cells, 
hemosideric cells, and multinuclear giant 
cells and become interspersed among abun- 
dant thin-walled blood vessels. Grosslv, 


* Abridgment of thesis submitted by Dr. Smith to the Faculty of the Graduate School 
fulfillment of the requirements for the degree of Master of Science in Radiology. 


the process is manifested bv the formation 
of long, slender, reddish or vellowish- 
brown, moss-like villi which resemble a 
“stragely beard" and inch. in some areas, 
become consolideted to ferm nodules or 
become entangled and agglomerated to 
form complex, spongy pads. The lesion 
may either involve diffusely all ramifica- 
tions of a synovial cavity, even breaking 
through the joint capsule, or be circum- 
scribed in an otherwise normal synovial 
cavity. Jatfe's group postulated evolution 
from the initial villous pigmented phase to 
an intermediate nodular and cellular phase, 
and then to a more sparsely cellular Abrous 
and hyalinized end stage. Accordingly, they 
contended that the more nodular d tu- 
mor-like tenosynovial lesions, commonly 
denoted as xanthoma or giant cell tumor, 
were merely advanced stages and that the 
other aforementicned lesions were but evo- 
lutionary cellular variations of pigmented 
villonodular svnovitis. 


ETIOLOGY 


Sufħee it to say that the cause and true 
nature of this condition are unknown. 


Jaffe and his colleagues reasoned that the 
process is an inflammatory reaction to an 
unknown agent which is zo trauma, irrita- 
tion. from local hemorrhage, local lipoid 
imbalance, or infection. Wright" was firmly 
at variance with the inflammatory concept 
and championed neoplasia as an etiologic 


factor. He related. this condition to the 
ordinary malgant svnovioma, insisting 


that benign giant cell svnovioma is the 
appropriate designation for this disorder. 
Others contended that the condition is an 
intermediate state between distinct inflam- 


of the University of Minnesota in partial 
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mation and neoplasia. A report of metasta- 
sis or malignant change by this pathologic 
process has not been found. 


INCIDENCE AND LOCALIZATION 


The incidence of pigmented villonodular 
«vnovitis involving large joints is extremely 
low, but it is probably higher than the 
reports in the literature indicate. The lack 
of uniform terminologv, particularly in the 
older literature, and difficultv in determin- 
ig articular involvement have thwarted 
zecurate compilation of all cases in the 
literature. A search through the English 
hterature, with the exclusion of phalangeal 
lesions, yielded 185 reported cases accept- 
able as articular pigmented villonodular 
synovitis. The previously unreported cases 
of the present series bring the total to 202 
cases. As has been described by many in- 
vestigators, an overwhelming predilection 
exists for the lower extremity, especially 
the knee; 164 cases involved the knee, 14 
the ankle, and 12 the hip. Lesser sites of 
involvement were the tarsus and carpus, 
with 4 cases each, followed by the elbow 
and shoulder, with 3 cases and I case, 
respectively, 

Onlv 2 exceptions to monarticular in- 
volvement were found. Concurrent involve- 
ment of both knees was reported by Green- 
field and Wallace.? Sequential involvement 
of a knee ten vears after the involvement of 
the opposite knee was reported by Fried- 
man and Schwartz? but tissue confirmation 
of the diagnosis was lacking for one of the 
lesions. 

The tv pe of gross pathologic involvement 
could be ascertained in 16g lesions, includ- 
ing those in the present series. In 104 lesions 
the involvement was diffuse, and in 65 
lesions it was circumscribed. 


SEX AND AGE 


The sex of the patient was known in 145 
cases, including those in the present series; 
a female predominance of 80:65 was found. 
it is generally agreed that pigmented 
villonodular synovitis is a disease of young 
adults. The age at the time of diagnosis 
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was indicated in 112 cases, including those 
in the present series, and occurrence was 
found to be most frequent in the third and 
fourth decades. The voungest patient was 
twelve years old? and the oldest was sixty- 
eight years of age." Diffuse and circum- 
scribed lesions were similar in age dis- 
tribution. 
SIGNS AND SYMPTOMS 

The signs and symptoms are generally 
not considered to be specific, but they may 
suggest the proper diagnosis. In a series of 
34 cases, including 2 bursal lesions, Atmore 
and associates! reported that the duration 
of svmptoms before definitive treatment 
was undertaken ranged from six months to 
twentv-five years, with an average of six 
and one-half vears. In their 34 cases, swell- 
ing (except in the hip) and minimal to 
moderate pain were the most common com- 
plaints and the usual initial symptoms. 
Limitation of motion and locking of the 
involved joint were also described. Typi- 
callv, the clinical course 1s reported to be 
progressive, and exacerbations of symp- 
toms occur not infrequently; effusions re- 
quiring repeated aspirations may have oc- 
curred. 

On physical examination, tenderness 1s 
often present, although it is usually mini- 
mal. Swelling or focal masses may be palpa- 
ble about the joint and may mechanically 
limit motion, Aspiration of an associated 
effusion yields xanthochromic or sanguine- 
ous fluid that mav be high in cholesterol 
content, but no hypercholesterolemia or 
other findings suggestive of a systemic 
disease are present. Fever, leukocytosis, 
and an elevated erythrocyte sedimentation 
rate are not associated with this condi- 
tion b? 1? 

REPORTED ROENTGENOGRAPHIC FINDINGS 

Reports concerned primarily with the 
roentgenographic features of this condition 
are few; other information is limited. to 
generalizations or roentgenographic de- 
scriptions accompanving individual case 
reports. 

With a positive approach, Lewis! refuted 
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the reported ineffectuality of roentgeno- 
graphic examination by characterizing the 
roentgenographic appearance of this condi- 
tion as it occurs diffusely in the knee. 
Recognizing that the appearance is fre- 


quently indistinguishable from that of 


intracapsular joint tumors, particularly 
synovial sarcoma, he typified the features 
of the diffuse lesions as follows: “bones of a 
voung adult; monarticular involvement; 
excessive amount of synovitis, which may 
appear smooth in outline and homogeneous 
in density, but is particularly diagnostic 
when it is, in part at least, nodular in out- 
line and density, as is frequently the case; 
joint spacing symmetric and normal, giving 
no indication of cartilage abnormality; 
completely normal appearing bones, with- 
out even osteoporosis; no evidence of thigh 
or leg atrophy.” If the nodular soft-tissue 
masses are partly or wholly outside the 
joint capsule, if the lobulated mass contains 
scattered and irregular deposits of lime, or 
if the soft-tissue lesion has invaded bone, 
he contended that synovial sarcoma was 
the most probable diagnosis. Circumscribed 
lesions were demonstrable in some in- 
stances, but in his opinion they were in- 
sufficiently distinctive to be diagnostic. 

Following Lewis’s lead, Breimer and 
Freiberger* further characterized the roent- 
genographic findings of this condition, 
stating that the occurrence of distinct 
lesions of bone had not been sufficiently 
stressed. Including 4 cases of tenosynovial 
involvement, they reported g cases that 
exhibited sharply circumscribed erosions 
and unilocular and multilocular cysts hav- 
ing thin sclerotic margins adjacent to the 
articular cortex of the involved joint; the 
lesions were associated with a nodular mass. 
They attributed the osseous erosions to 
pressure by the soft-tissue mass on articu- 
lar cartilage and cortical bone, and ascribed 
formation of cysts to expansion of the mass 
within softer cancellous bone. They ex- 
plained the paucity of osseous lesions about 
the commonly involved knee by the large 
synovial space of this joint, which allows 
the mass to expand without causing undue 
pressure. 


John H. Smith and David G. Pugh 


Jese, 1962 


Reports of pneumoarthrography were 
found in 6 cases involving the knee. +% In 
5 of these cases results of this examination 
were regarded as being negative and non- 
contributory. In 1 case,’ in which routine 
roentgenograms were interpreted as being 
negative except for soft-tissue swelling, 
pneumoarthrography revealed numerous, 
irregular soft-tissue marginal projections 
into the gas shadow; this appearance was 
considered to be consistent with the diagno- 
sis of pigmented villonodular synovitis. 


PRESENT SERIES 


A search through the files of the Mavo 
Clinic vielded 50 cases of pigmented villo- 
nodular synovitis involving large joints. 
The involvement was monarticular in each 
of these cases. Included in this group are 33 
cases from the reports of Ghormley and 
Romness,* Atmore and associa tes,! and 
Peterson and co-workers." Seventeen of 
this group of 50 cases have not been de- 
scribed betore. 

In 36 of these cases preoperative roent- 
genographic examinations of 38 lesions (2 
patients had a recurrence) had been made 
and they form the basis for this analysis. 
The original roentgenograms were avail 
able in 3¢ instances and photographs of 
discarded roentgenograms in 3 instances. 
There were no pneumoarth rograms for 
studv. 

The clinical records and pathologic fea- 
tures in each case were reviewed, and the 
diagnosis was reatirmed. From each lesion 
multiple tissue sections stained with hema. 
toxylin and eosin and, in many instances, 
stained for iron, were studied microscopi- 
cally. Gross surgical specimens of 36 lesions 
were studied and, together with surgical 
descriptions, were correlated with corres- 
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was diffuse in 32 instances, 24 of them in- 
volving the knee; in the remaining 4 
instances, all of them involving the knee, 
the lesions were circumscribed. Gross speci- 
mens of lesions of the knee were not avail- 
able in i patient who had received definitive 
surgical treatment elsewhere and in ?: 
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patient who declined synovectomy after 
the diagnosis had -been established by 
needle biopsy. The lesions were judged to 
be diffuse in both of these cases on the 
basis of clinical findings. 


ROENTGENOGRAPHIC OBSERVATIONS 
(TABLE 1) 


Soft-Tissue Changes. Description of the 
soft-tissue manifestations need not always 
be limited to swelling, because the gross 
pathology of this condition may be reflected 
on the roentgenogram, depending on the 
local anatomy, the tissue gradients of fat 
content, and the nature of the abnormal 
tissue. Gradations that may be seen range 
from minimal hyperplasia of the synovium 
that is sometimes indistinguishable from 
effusion to distinct tumefactions that some- 
times vary in density and have a lobular 
outline. Increased content of iron may en- 
hance detection of the synovitis. 

Soft-tissue abnormalities of a joint may 
be intra-articular or extra-articular, or 
both. Basically, pigmented villonodular 
synovitis of the large Joints is intra-articu- 
lar, but, as has been mentioned, it may 
break through the capsule and appear 
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extra-articularly. Rarely, a lesion may be 
entirely extra-articular.7 Visualization of 
an expanded synovial sac or detection of 
synovitis within the confines of a joint 
indicates intra-articulár involvement. Re- 
moteness of the soft-tissue findings and 
their lack of conformity to the anatomic 
limits of the joint suggest extra-articular 
involvement. Fortunately, the joint most 
commonly involved—the knee—lends it- 
self favorably to evaluation of soft tissue, 
because expansion of the suprapatellar 
recess and the capsule 1s usually readily 
recognized. Intra-articular synovitis can 
be identified with reasonable accuracy 
along the anterior inferior convexity of the 
femoral condyles, where it is outlined by 
the infrapatellar fat pad as seen in the 
lateral view. 

Roentgenographic evaluation of the 24 
diffuse lesions of the knee disclosed soft- 
tissue manifestations of synovitis in 22 
instances. In each of these 22 lesions the 
involvement was judged to be intra- 
articular (Fig. 1), and, in addition, 5 of the 
lesions appeared to have concomitant 
extra-articular involvement (Fig. 2). Cor- 
relation with the pathologic findings pointed 
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ROENTGENOGRAPHIC OBSERVATIONS IN PRESENT SERIES 





Lesions 


(Total no. of lesions) 
Soft-tissue changes 
Intra-articular 
Synovitis 
Expanded synovial sac 
Extra-articular 
Tumefactive 
Lobular outline 
Varying density 
Local osseous changes 
Cortical erosion 
Cystic changes 
Associated findings 
Osteoporosis 
Narrowed joint space 
. Hypertrophic lipping 
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* Includes one erroneous impression in which an entirely extra-articular lesion was interpreted as being both intra-articular and 
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Fic. 1, Prominent expansion of suprapatellar recess 
and exuberant synovitis are seen along anterior 


convexity of femoral condyles, indicating Intra. 


articular involvement. Although appearance ts 
not specific, prominence of synovitis should bring 
to mind Ae of pigmented villonodular 
svnovi itis 


up an error in one instance in which super- 
Imposition of an entirely extra-articular 
lesion simulated intra-articular involve- 
ment (Fig. 3, à and 6}. The intra-articular 
manifestations of svnovitis consisted of 
visualization of svnovitis within the con- 
fines of the joint in 18 instances and ex- 
pansion of the svnovialsive in 17. Particu- 


larly in the lesions with apparent extra- 
arercu lay involvement, but also in others, 
the soft-tissue manifestations could be 


further characterized as tumefactive in 1o 
instances, lobular in outline in 9, and vary- 
ing somewhat in density in g. Soft-tissue 
evaluation of the 4 circumscribed lesions of 


the knee was negative in 2 instances; of the 
2 lesions with positive findings, 1 showed 


the suprapatellar recess, 
which was later proved to be due to 
fibrinous exudation, and the other lesion 
revealed tumefaction, which appeared to 
be, and was also proved to be, extra. 
SEO 


expansion of 
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Lice 4. 
soft-tissue tumefactions are seen in popliteal re. 


Pugh Jeng, 1962 
Soft-tissue abnormality was not recog- 
nized in any of the lesions of the hip or in 
the lesion of the shoulder. T he lesion of the 
ankle exhibited le ale tumetaction adja- 
cent to the posterior DEUM articular 
surfaces, with an indefinite capsular rela- 
tionship, The lesion of the wrist (Fig. ds 
a and $), which also demonstrated an in- 
definite articular capsular relationship, re- 
vealed lobular tum efaction surrounding the 
carpus. Phe origin of this extensive lesion 
was uncertain, because at operation it was 
found to involve. rhe carpal joints as well 
as the adjacent flexor and extensor tendons, 
Calcification was not found in any of the 
lesions, One unusual and striking. diffuse 
lesion of the knee (Fig. 5) exhibited ill- 
dehned va o of increased density 
within « large suprapatellar lobular tume- 
faction; this was originally thought to 
jes d um Ma a i uc un a 
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dens n. [or microscopic examination Bi 





Intra-articular synovitis and two lobular 


gion outside normal confines of synovial s Sac, in- 
dicating extra-articu'ar involvement. A small us 
cortical cyst is visibie in medial femoral condyle 
anteriori vy, l 
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(a and 4) Lobular tumefactions are present in popliteal region and along lateral aspect of knee. 


Although involvement appears to be both extra-articular and intra-articular, lesion was proved to be 
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entirely extra-articular. Shallow pressure-erosion of proximal shafts of tibia and fibula and excavation 


You? 
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tissue sections from the dense areas stained 
for iron disclosed intense concentrations of 
iron. Sections stained for calcium were 
negative, 

Local Osseous Changes. Local osseous 
changes directly attributable to the patho- 
logic process were not specific but appeared 
to complement soft-tissue changes with 
respect to function and anatomy. Cortical 


erosion with irregularity or dissolution of 


articular and juxta-articular surfaces, seem- 
ingly the result of pressure or invasion by 
the abnormal tissue, was occasionally ob- 
was superficial, but relatively deep erosion 
with alarming irregular cortical destruction 
was seen in 2 extensive diffuse lesions of the 
knee and had been verified at operation 
(Fig. 7, a and 4; 8; and 9, a and 4). Oc- 
casionally, cvst-like osseous lesions were 
noted which appeared to be the result of 
excavation by local synovial thickening 
(Fig. 3, 4 and 4; and 4, a and 4). A few 
i xus entirely subcortical cysts which 
f 
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tended to have thin sclerotic margins and 
to be loculated were also visualized (Fig. 2), 
but when they were unrooted, their con- 
tent revealed fibrinous and myxomatous 
tissue of the tvpe that occurs frequently in 
association with degenerative joint disease. 

Of the 24 diffuse lesions of the knee, 8 
exhibited localized osseous changes involv- 
ing, in 7 instances, the vicinity of the 
patellofemoral articulation. Cortical ero- 
sion affecting the anterior femoral articular 
surface was noted in § instances, and cystic 
changes apparently due to excavation 1n- 
volved the articular surface of the patella 
in 3 instances. One patella was nearly com- 
pletely destroved by excavation (Fig. 7, 4 
and 4). One slowly expanding extra- 
articular interosseous lesion produced shal- 
low pressure-erosion of the proximal shafts 
of the tibia and fibula, and it caused exca- 
vation of the head of the fibula, giving the 
bone a cystic appearance (Fig. 3, a and 4), 


aa 


femoral condyle were seen in 2 cases; one 


ne 
jot 
ra 
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Pic. 4. (2 and 2) Lobular synovial tumefaction surrounds 


bones, in bases of some metacarpals, and in dis 
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carpus. Cystic changes are present in all carpal 


tal ends of radius and alos In some carpal bones cystic 
changes have a punched-out appearance somewhat suggestive of lesions 


of gout. Despite extensive in- 


volvement of wrist, bones of hand are not osteoporotic. 


of these represented the only instance of 
d lesion 


associated lis an 

sseous finding, since all the other osseous 

quu s were caused bv diffuse svnovial in- 
volvement. 





Each of the 7 lesions of the hip exhibited 
cystic changes; the cysts were usually 
associated with sclerotic margins, and they 

ranged from a few millimeters to 2 cm. in 
diameter (Fig. 1c). The femoral head or 
neck was involved in every case; the 
acetabulum was involved in 5 cases. In 2 
instances the cvsts of the femoral head ap- 
peared to have resulted from excavation, 
but roentgenographie differentiation of this 
type of evst from subcortical cysts was not 
always possible. Cortical erosion was visible 
in one lesion in which much of the femoral 
and part of the acetabular articular surface 
was 











lic. 5. Massive lobular soft-tissue tumefactions are 


present in popliteal and suprapatellar regions; 
they vary in density, especially just above patella, 
where appearance suggests calcification. Bones 
appear normal except for small exostotic cortical 
spicule along media! aspect of femur. Over-all ap- 


pearance is strongly suggestive of articular pig- 
mented villonodular synovitis, although increased 
density due to intense concentration of iron may 
be misleading. 
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(a and 6) Huge lobular tumefactions surrounc 
esulted in destruction of much of distal end ot f 


] knee. 
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case of Figure 7 better illustrates osseous change: 
and emph; sides varving de: isity of soft-tissue 
tumefactions. 
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re lesion of the wrist (Fig. 4, a and Z) 
was unique in that cvstic changes, pre- 
dominantly of the excavating type, were 
seen in nearh a: ED Arpa bones and to 
a lesser extent in the bases of several meta- 
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bic. 9. (a and 6) Massive aue comers iction is 
surrounds knee. Arnon 


irregularly desti 


carpal bones and the distal ends of the 
adius and ulna. The lesion of the ankle 








lic. 10. Prominent cystic changes with sclerotic 
margins are seen in femoral neck and acetabulum. 
Moderate narrowing of the joint space is present 
No soft- tissue abnormality can be identified. 
Prominent cystic changes with relative 


other stigmata of degenerative joint dis 
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ease should 
bring possibility of pigmented villonodular synovi- 
tis to mind. (Reproduced with permission from 


Proc. Staf Meet., Ma OGL.) 





absence of 


has a lobular outline and nearly Seine 
anterior cate surface of the femur is 
en for that of a svnovioma. 


- 








exhibited irregular cortical erosion of th 

tibiotalar articular surfaces laterally, with 
pressure erosion of the adjacent fibula. The 
lesion of the shoulder showed minimal 
erosion of the articu lar cortex adjacent to 
the greater tuberosi ity of the humerus, 
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Other... Nociatea ies. Osteoporosis 
was uncommon: , its absence was 





ng (Eis 45 dnd 
When present it was unimpressive except 
in the lesion of the ankle. Moderate 
Osteoporosis was uni in the lesion of 
the hip associated. with articular cortical 
erosion and, in one lesion the knee in 
which a superimposed. fracture of the 


sometimes b 





















femoral shaft had occurred, with subse- 
quent m; ion. Six other lesions of the 





knee exhibited she «ht Osteoporosis, 
Hypertrophic ltpping was cons a 
detected i 


by its frequent absence; it was 
asof di 





sions of the knee and 
Narrowing of a joint space, reflect- 
neration of articular cartilage, 











could recognized in i tibiofemoral 
articulations and in one patellofemoral 
n It was moderate or pronounc Me 





in 6 ii 7 lesions of the hip. Sclerosis w: 
uncommon except when associated wi ith 
cvstic changes of the hip. Two lesions of 
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the knee exhibited small exostotic cortical 
spicules arising from the medial distal 
femoral shaft in one instance and from the 
medial proximal tibial shaft in the other. 
One of these lesions was associated with 
overlying synovial masses (Fig. §). 


DIFFERENTIAL DIAGNOSIS 


Objective roentgenographic differentia- 
tion of articular. pigmented villonodular 
svnovitis from various tv pes of arthritis 
or other lesions of the joint approaches 
feasibilitv only in extensive lesions. Ancil- 
larv clinical information 1s almost invari- 
ably necessary in arriving at the correct 
interpretation. It may be exceedingly dith- 
cult to differentiate even extensive lesions 
from tuberculous arthritis. In the absence 
of the conspicuous osteoporosis, marginal 
articular cortical destruction, or sequestra- 
tion usually associated with massive tuber- 
culous synovitis, differentiation depends on 
clinical investigation. 

In its most characteristic lobular and 
tumefactive form, articular pigmented vil- 
lonodular synovitis still may be roentgeno- 
graphically indistinguishab le from synovial 
sarcoma. Only the presence of dense, 
amorphous calcification rules out the for- 
mer. Although cortical destruction 1s more 
characteristic of synovial sarcoma, it was 
detected in 2 lesions of the present series. 
Some reliance may be placed on the greater 
likelihood that synovial sarcomata will be 
extra-articular, but definite differentiation 
depends on biopsy. 


COMMENT 


Of course, unawareness of the existence 
and nature of this disease process precludes 
that even the most astute and perceptive 
observer will arrive at the proper diagnosis. 
However, the problem at hand was to 
determine whether or not objective roent- 
genographic analysis, alone or in combina- 
tion with ancillary clinical information, can 
suggest, strongly indicate, or pinpoint the 
diagnosis. 

A pathognomonic appearance of articular 
pigmented villonodular synovitis was not 
found in the reports from the literature or 





Pigmented Villonodular Synovitis 


in the analvsis of the present series. On the 

other hand, the results of roentgenographic 
examination for this condition are seldom 
entirelv negative. The role of roentgenog- 
raphy rests on the middle ground. 

Depending on the extent, location, and 
gross pathology of the lesion, objective 
roentgenographic analvsis will show soft- 
tissue changes in as many as two-thirds of 
the cases and local osseous changes in 
about half of the cases. The local osseous 
changes are nonspecific and may resemble 
changes associated with a variety of condi- 
tions. Thev consist of superficial erosions 
and cvstic changes, and even these often 
are not outstanding features of this disease, 
except for the frequent occurrence of cystic 

changes about the hip. Exceptionallv, in 
very extensive lesions, moderate cortical 
destruction may occur, and this may mis- 
lead the roentgenologist into making an 
erroneous diagnosis of synovioma. 

Only in a minority of the cases involving 
the knee—namely, in those lesions of the 
diffuse type in which the synovitis appears 
unusually abundant and features of other 
conditions are absent—can it be expected 
that articular pigmented villonodular syno- 
vitis will come to mind. A few cases will 
exhibit massive noncalcified synovial tume- 
factions arising intra- articularly, having a 
lobular outline, and varying a density. 
This appearance could hardly indicate any 
other disease process, but it is insufficiently 
distinctive to be diagnostic. In any stages 
of this condition, ancillary clinical informa- 
tion may more readily bring to mind or 
strengthen the impression, but precise dif- 
ferentiation depends on examination of the 
tissue. 

As might be expected, the roentgeno- 
graphic findings associated with the circum- 
scribed ty pe of lesion are fewer and less 
specific. Occasionally, a soft-tissue mass or 
effusion, and, rarely, a nonspecific osseous 

change can be identified. 

Insufficient information was found con- 
cerning the role of pneumoarthrography in 

the diagnosis of this condition. One of six 
such studies reported in the literature pin- 
pointed the correct diagnosis, but the ac- 
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curacy and validity of this examination re- 
main to be determined. 


SUMMARY AND CONCLUSIONS 


Articular pigmented villonodular syno- 
vitis is an accepted nonmalignant disease 


may be considered monarticular. The con- 
dition occurs intra-articularly as a diffuse 
or focal lesion; rarely there is an extra- 
articular component. From the English 
literature and the present series, 202 cases 
have been found in which the large joints 
were involved, There is an overwhelming 
predilection for involvement of the lower 
extremity, particularly the knee. The dis- 
order occurs most commonly in young 
adults, atfecting females somewhat more 
frequently than males. The typical clinical 
course consists of progressive and painful 
swelling of the involved joint, with oc. 
casional exacerbations. Laboratorv studies 
are usually unremarkable except for the 
frequently serosanguineous nature of aspi- 
rated fluid, which may be high in cholesterol 
content. 

The roentgenographic manifestations of 
this condition are usuallv nonspecific and 
consist of synovitis with occasional super- 
ficial osseous erosion and cystic changes, 
depending on the location and gross pathol- 
ogy of the lesion. In a less common but more 
distinct form, some extensive diffuse lesions 
of the knee may show exuberant, noncalci- 
fied synovial tumefactions which vary in 
density and have a lobular outline. Fre- 
quently, lesions of the hip mav ‘exhibit 
exaggerated cystic changes. Although these 
appearances may suggest the correct diag- 
nosis with reasonable accuracy, the precise 
diagnosis depends on examination of the 
tissue, 
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POSTRADIATION OSTEOGENIC SARCOMA* 


REPORT OF A CASE A! 





ID REVIEW OF LITERATURE 


By CLAUDE BLOCH, M.D. 


NEW YORK, NEW YORK 


HE development of postradiation sar- 

coma is an exceedingly rare complica- 
tion of any form of modern radiation 
therapy. To the best of our knowledge, 
pelvic osteogenic sarcoma developing after 
the combined use of an internal radium 
svstem and external radiation therapy in 
the treatment of carcinoma of the cervix 
has not been previously reported in the 
literature. It is the purpose of this paper to 
describe a case of Stage 1 carcinoma of the 
cervix treated with the usual dose of radium 
and external radiation therapy which de- 
veloped an osteogenic sarcoma of the 
ischial bone 14 vears later. The entire sub- 
ject of postradiation osteogenic sarcoma 
will be discussed in light of the previously 
described clinical, experimental and path- 
ologic data gathered in the literature. 


REPORT OF A CASE 


C.B. (MSH No. 96093), a 68 year old white 
female, was admitted with a 6 month history of 
sain in the left hip radiating along the antero- 
ateral aspect of the left lower extremity to the 
-oes. The pain was constant and progressive. 
There was weakness of the left leg. 

Fourteen years previously, the patient had a 
Stage 1 carcinoma of the cervix. The lesion was 
small and freely movable, occupying the left 
aspect of the portio vaginalis of the cervix. The 
patient received 1,200 r skin dose through both 
anterior and posterior 10X15 cm. pelvic fields 
at 8o cm. target skin distance, followed by 
2,000 r over anterior 4 cm. wide split field and 
1,800 r over posterior 4 cm. wide split field (200 
kvp., half value layer o.9 mm. Cu). In addition, 
she received 4,050 mg.hr. radium treatment 
from a vaginal colpostat loaded with two 25 
mg. tubes and 3,645 mg.hr. from an intrauter- 
ine tandem loaded with three 15 mg. tubes. The 
over-all treatment period lasted 57 days. 

The calculated dose from the radium system 
at point B (near the lateral wall of the pelvis) 


was 2,000 r. The contribution from the pelvic 
fields of external radiation was approximatelv 
2,700 r, giving a total midpelvic dose of 4,700 r. 

Five months after the completion of radia- 
tion therapy, the patient developed persistent 
diarrhea and tenesmus. The severe proctitis did 
not respond to the usual forms of therapy. A 
rectovaginal fistula then developed with nega- 
tive biopsies for tumor. Because of the persist- 
ence of the fistula and the severe proctitis, a 
diverting colostomy was performed. 

The patient was well for 13 years, after which 
time she presented with the symptoms which 
led to her last hospital admission. 

Physical examination revealed a chronically 
ill patient in acute pain and a tender mass in the 
left parametrium fixed to the lateral pelvic wall. 
There was no evidence of recurrence of the 
carcinoma in the cervix or vagina. The rectal 
ampulla was markedly narrowed. Neurologic 
examination disclosed a foot drop on the left. 
There was weakness of all muscle groups in the 





globin was 8.0 gm. per cent and the alkaline 
phosphatase was 83 units. All other laboratory 
data were within normal limits. 

A Turkel biopsy of the left ischium revealed 
osteogenic sarcoma. Because of the intense pain 
in the left lower extremity, a high dorsal 
cordotomy was performed with partial pain 
relief. The patient's condition quickly deterio- 
rated and she died a few weeks after admission. 

Roentgen Studies: The pelvic bones during a 
barium enema examination in 1957 (Fig. 1) 
showed no abnormalities. Chest roentgeno- 
grams at that time were also normal. 

Examination of the pelvis in August, 1959 
demonstrated an irregularly mottled calcific 
mass adjacent to the medial aspect of the left 
ischium. On the frontal roentgenogram (Fig. 2) 
it was noted to overlie the acetabulum and to 
extend superiorly to the upper third of the 
pelvic brim; its inferior limit was the ischial 
tuberosity. Medially, the mass projected 4 cm. 


* From the Department of Radiotherapy, Mount Sinai Hospital, 1 East tooth Street, New York, New York. 
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Fic. 1. The pelvic bones were noted to be normal on 
a barium enema study performed in 1947. 


into the pelvic cavity and laterally it extended 
to the intertrochanteric line of the femur, The 
cortex of the posterior border of the ischium and 
lower ilum was destroyed (Fig. 3). 


A » 


Profuse 





PR 
CI fied mass involving the medial aspect of the left 

hium and extending into the left side of the pel- 
Vie Cavity, 


. In 199, there was an irregularly mottled cal- 





Jung, rofa 


e ' Projection, the cortical border 
seen to be destroyed posteriorly 

by pe calce necplasm. Profuse periosteal new 

bone formation was noted in the involved area. 
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periosteal new bone formation extended from 
the involved bone into a poorly demarcated 
ds Pu mass measuring 10X6 cm. This 


irregula rly mottled and 


areas of calcification. The medu lary 





ity 2 the pelvic bones was denser than 

normal but contained no discrete areas of 
destruc 

The chest roentgenogram now revealed a 


a , 


dense, well-circumscribed mass ov erlving the 
inferior P ortion of the left lung root (Fig. 4). 
Bucky  roentgenograms and laminagraphic 
studies demonstra red a den iselv ‘aleified mass, 
the ME of à plum, with an inferior tongue-like 
projection (Fig. si. [t was situated in the 
posterior mediastin: m but did not involve any 


of the contiguous ribs or vertebrae. In the left 


= 


upper lung field, there were at least two sharplv 

demarcated, party lee : — scalloped densi- 
ties along the lateral chest w: vall, extending to 
the apex of the thoracic cage (Fig. 4). Numer- 
ous poorly marginated nodular densities s up to I 


cm. were scattered chroughour both lung fields. 





'SCUSSION 
The method of treatment and the dose of 

radia Tu administered to tage q ers 

cinoma of the cervix are generally accepted 
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¿s being effective and safe. In all the other 
cases of carcinoma of the cervix treated at 
the Mount Sinai Hospital with such high 
dose of radiation, no similar severe rectal 
reactions leading to fistulization have been 
noted. This mav reflect an unusual sensitiv- 
ity of this patient's tissues to irradiation. It 
is very unlikely that a poor application of 
the uterine tandem and vaginal colpostat 
plaved a part in the development of the 
rectal fistula and pelvic neoplasm because 
no immediate proctitis was noted to sug- 
gest an overdose in the rectal region. 

A dose of 4,700 r to point B was delivered 
over £7 days over-all treatment period. 
This long protraction may have been in- 
strumental in the development of the 
severe late radiation reaction. 

Postradiation malignant. changes have 
been described and studied thoroughly from 
»oth the experimental and clinical aspects. 
However, the number of well documented 
osteogenic sarcomas developing in previ- 
ouslv irradiated tissue has been noted to 
oe small. The first such case occurred in a 
oatient whose tuberculous bone was treated 





Vic. 4. Chest roentgenogram at this time revealed a 
well-circumseribed tumor mass at the left lung 
root. Scalloped densities were seen 1n the left 
upper lobe and numerous small nodular densities 
were noted in both lung fields. 
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Fic. 4. Bucky view of the left root mass revealed 
that it was densely calcified and well-circumscribed. 


with radiation and was reported by Beck 
and Marsch in 1922. 

The long latent period, the development 
of an osteogenic sarcoma within a heavily 
irradiated volume of tissue in a bone which 
was formerly shown to be normal, and the 
unusual location for a spontaneously oc- 
curring osteosarcoma are all features of this 
case which conform to Cahan and co- 
workers definition of a postradiation 
Osteogenic sarcoma. 

In 1948, Cahan e a/.® reviewed the 17 
cases previously described in the literature 
and added 11 of their own. They estab- 
lished the following criteria for the diagno- 
sis of a postradiation osteogenic sarcoma: 
(1) that the sarcoma must have arisen in 
irradiated bone; (2) that microscopic or 
roentgen evidence must be available of the 
nonmalignant appearance of the affected 
bone before irradiation; (3) that a relatively 
long, silent, latent period must exist; and 
(4) that all the sarcomas must be histo- 
logically proven. 

In most of the previously reported cases, 
the sarcomas have arisen in an area of bone 
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containing either a benign tumor such as 
“giant cell tumors,” or have been the seat of 
chronic osteomyelitis, tuberculous process 
or pyogenic disease. 515172 

In other instances, the bone was normal 
and was merely included within the field of 
irradiation; as in the case of the mandible 
in the treatment of cancer of the oral cav- 
ity, usually with interstitial radium, and 
the chest wall in the therapy of carcinoma 
of the breast.!5:17-18.22 

Carroll e£ a/? described an osteogenic 
sarcoma arising 1n the distal phalanx of a 
dentist with radiodermatitis as a result of 
holding dental films in place during expo- 
sure for many years. The dermatitis was 
treated with courses of roo kv. radiation, 2 
years apart. DeYoung” described a patient 
who was given 3,200 r and 3,600 r per 
week, 1 vear apart, to the distal femur 
(details of the quality of radiation and of 
the dose are not available), in an attempt 
to slow down the growth of the femur at the 
distal epiphysis. An osteogenic sarcoma 
developed in this region 5 years after the 
initial course. 

spitz and Higinbotham? reported a case 
of an osteogenic sarcoma of the lumbar 
spine occurring in a man who had received 
"prophylactic irradiation" to the retro- 
peritoneal region of a seminoma of the 
testis. The dose received in the tumor- 
bearing area was between 3,300 and 3,400 r 
over a 3 month period. There was a latent 
period of 4 vears. 

Auerbach et a/? described a case of soft 
tissue osteogenic sarcoma developing 4 
vears after retroperitoneal irradiation for 
testicular seminoma. A 4,000 r skin dose 
was delivered in 7o days. Blumberg and 
Hufner* reported 4 cases of postradiation 
sarcomas in a total of 250 patients with 
seminomas treated with postoperative radi- 
ation therapy to the retroperitoneum. 

The thorough investigations of the osteo- 
genic sarcomas occurring in luminous dial 
workers, as a result of radium poisoning, 
have shed much light on the pathogenesis of 
radiation sarcomas. 

Aub er al! carefully studied and de- 
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scribed 30 patients exposed to internal 
radioactivity for at least 25 years. The 
changes found in the bones were of two 
types: frst were the alterations of the bony 
architecture of a nonneoplastic nature, 
called “radiation osteitis’ by Markland 2° 
second were the malignant changes in the 
irradiated bone. 

Three histologic stages of radiation oste- 
itis can be recognized. The earliest changes 
are those of a hyperplastic, irritative bone 
marrow, brought about by the stimulation 
of the hematopoietic centers within the 
marrow, Later, there is a replacement of 
this hyperplastic marrow by a severe 
fibrosis. The last stage is a completely 
aplastic, acellular marrow. Roentgeno- 
graphically, one frst recognizes coarsening 
and irregularity of the trabecular pattern. 
Gradually expanding, irregular areas of 
rarefaction then develop within the medulla 
and finally, numerous densely sclerotic 
islands arise within the affected areas. 

In Aub and co-workers" 3o patients, 
there were 8 cases of malignancy in the 
skeleton. These included 3 osteogenic sar- 
comas, I giant cell sarcima, 1 fibrosar- 
coma and 3 epidermoid carcinomas (of the 
accessory nasal sinuses). The average latent 
period in these cases was 23 vears. This 
hgure is slightly higher than that given for 
osteosarcomas developing after external 
radiation. Sabanas and his colleagues” 17 
cases had an average latent period of to 
Cahan e£ a/.,* who used the end of radiation 
therapy to the onset of symptoms as the 
latent period, gave a range of § to 22 years. 
It was often dithcult to determine the 
precise length of che latent period because 
radiation therapy was administered over 
many vears. Such was the case in one of 
Wolfe and Platt’s® patients who received 
radiation therapy off and on during 19 
years. 

The lowest dose of external irradiation to 
bone which has been thought to have pro- 
duced an osteogenic sarcoma is 3,000 r.!7 
Most of the other reported cases have re- 
ceived a larger dose; namely, between 
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4,000 and 7,500 r. Cade's? 2 patients were 
given 7,700 r and 8,800 r, respectivelv. It 
must be emphasized that, especially in the 
cases reported early in the literature, onlv 
few details are available as to the quality of 
radiation, the over-all treatment time or 
the depth in tissues where a given dose was 
measured. 

Evans? has estimated that at least 7,000 
reps over a 10 vear period are necessary to 
produce a malignancy, when minimal quan- 
tities of radioactive materials are deposited 
within bone. On the other hand, Finkel 
ef al. found that the probability of develop- 
ing an osteogenic sarcoma increased with 
the dose absorbed until a certain “indifter- 
ent dose" was given. 

Woodard and Colev?? investigated the 
relationship between the dose of radiation 
and the degree of bone regeneration and 
growth in 22 patients who were treated for 
various conditions in either I, 2, or 3 
courses. The degree of bone regeneration 
was estimated by the extent of restoration 
of the integrity and structure of the trabec- 
ulae and by the amount of mineralization 
p Zn was no p or any pone 
to 44500 1 r transient m often ae 
changes were noted, such as mild demin- 
eralization and inabilitv of the bone to 
repair damages of ordinary use. Severe 
damage and irreversible changes resulting 
in bone death occurred between 5,000 and 
8,000 r, 

Postradiation fractures of the neck of the 


fremur are a well-known complication of 


radiation therapy to the pelvis. They are 
Pon frequent when lateral and ob- 
lique pelvic portals are used as for bladder 
ər cervical cancers. Pathologically, the 
most striking change is a zone of SubcaBitdl 
demineralization at the fracture site.’ This 
may represent aseptic necrosis of bone 
secondary to an obliterative vascular factor 
‘n the pelvic vessels brought about by the 
-adiation. Furthermore, as osteoblasts are 
xnown to be more sensitive to radiation 
than osteoclasts, a temporary inactivation 
of bone regeneration occurs.’ 

`~ 
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The salient differences between the de- 
velopment of femoral neck fractures and 
the occurrence of pelvic osteosarcoma fol- 
lowing radiation therapy for carcinoma of 
the cervix are the doses involved, the length 
of the latent period intervening, and the 
frequency of occurrence. Postradiation 
femoral neck fractures usually develop as 
early as 5 months after 3,000 to 3,500 r 
exposure to the femoral neck. A few cases 
are reported in every large series of car- 
cinoma of the cervix treated by radiation.” 
On the other hand, as in the case reported 
here, a long latent period of about 14 years 
exists between irradiation and occurrence 
of osteogenic sarcoma. The dose deli a. Is 
usually above 4,500 r. In none of the well 
documented series of carcinoma of the 
cervix treated by radiation therapy re- 
viewed in the literature has a single similar 
case been found. 

The stages in the parogeneon E post- 
scure. The tu betideh m non- 
malignant postradiation bone changes and 
the development of osteogenic sarcoma is 
also unknown. As early as 1936, Ross" was 
able to induce osteosarcomas with low- 
intensity radium tubes implanted in the 
periosteum of rats. Dunlap ef al. pro- 
duced osteogenic sarcomas after internal 
administration of radium in rats. They 
found numerous areas of atypical bone 
formation within segments of nonmalignant 
osteitis. From both their experimental 
findings and their clinical experiences with 
radium-induced sarcomas, thev suggested 
that the malignancy arose from partially 
frustrated attempts to regenerate bone in 
regions of radium necrosis. Martland's?? 
finding that all of his 5 cases of osteogenic 

sarcoma in radium dial workers were pre- 

ceded by radiation osteitis supports the 
same theory. Heller^ pointed out that, in 
experimental animals, the oldest portion of 
the sarcoma was adjacent to devitalized 
spongiosa—an area in close proximity to 
e | substantial radioactivity. 

On the other hand, Jones" stressed the 
differences in both the clinical and patho- 
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logic findings of radiation osteitis and post- 
radiation osteogenic sarcoma. He empha- 
sized that in none of his cases of osteosar- 
coma could he find any evidence of osteone- 
crosis and therefore concluded that ditfer- 
ent factors were involved in their produc- 
tion. 
SUMMARY 


A case of pelvic osteogenic sarcoma ts 
iss DR. e 2 years after radia- 


pm 


cervix. No previews Fails case 2. been 
described in the vast literature on radiation 
treatment for carcinoma of the cervix. The 
clinical and experimental literature on post- 
radiation osteosarcoma is reviewed. 


30 East both Street 
New York 22, New York 
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THE FORTY-FOURTH ANNUAL MEETING OF THE 
AMERICAN RADIUM SOCIETY 
HE American Radium Society held its tions. Dr. Browa stated that only two 
Forty-fourth Annual Meeting in New changes have been made regarding the ob- 
York City on April 2, 3 and 4, 1962 at the jectives since the original constitution was 
Waldorf Astoria Hotel. The attendance of written. The original constitution stated 
members and guests exceeded that of the that the object o” the Society was to pro- 
1961 meeting with a total registration of mote the scientific study of radium in rela- 
$20, representing 174 members, 241 non- tion to its physical properties and its 
member guests and tos ladies. On Sunday therapeutic c application. The first change 
evening prior to the meeting, many of the came in 1950 with the inclusion of other 
New Yorkers entertained the outside mem- ionizing radiations and last vear a further 
bers in their homes. The membership ex- change was made to include biologic etfects 
pressed its appreciation for this warm dis- and to encourage liaison between the vari- 
play of hospitality. Later, the same even- ous specialties concerned with the treat- 
Ing, provision was made for attendance at ment of cancer. He stated that, although 
a most enjoyable “Off-Broadway” Theater the future of cancer therapy may belong to 
Party in lower Manhattan. the biochemist and the immunologist, sur- 
The meeting was officially opened on gery and irradiation are the most cecus 
April 2 in the Astor Gallery when the Soci- agents now at our disposal for the treat- 
ety was welcomed by Dr. Lemuel Bowden, ment of cancer. 
Chairman of the Arrangements Committee. The frst scientific session under the 
Dr. Robert L. Brown delivered the Presi- chairmanship of Dr. Joseph H. Farrow 
dential Address in which he redefined the consisted of presentations on the manage- 
objectives of the American Radium Society. ment of carcinoma of the bladder with 
He pointed out that, when the Society was supervoltage irradiation, 3 to § year sur- 
formally organized 46 years ago in Phil. vivals in cases of nasopharyngeal tumors 
adelphia, the founding group included 10 — with 2 mev. therapy and radiotherapy in 
surgeons, § radiologists, 3 dermatologists, the treatment of primary operable car- 
| internist and 1 physicist. The first cinoma of the breast with proved lymph 
president was a Canadian internist. Thus, node metastases. Dr. Ruth ]. Guttmann 
from the very beginning the America pointed out that certain patients with 
Radium Society has included in its mem- breast carcinoma, ac cording to the original 
bership representatives from various spe- criteria of Haagensen and Stout, were con- 
cialties and the membership was interna- sidered "operable carcinomas." ! vow, the 
tional. Today, a greater variety of special- gtoupal patients with positive his axillary 
ists comprises its membership and 21 and/or internal mammary lymph nodes 
different countries are represented. The are considered inoperable and are sub- 
common denominator has always been the jected to radiotherapy. A dose of 5,000 rads 
study of malignant disease and the agents with 2 mev. in ¢ weeks plus an additional 
most effective in its management, with 2,000 rads with orthovoltage technique 
particular attention to radium, roentgen produced so per cent 4 year survivals and 
rays and other sources of ionizing radia- 41 per cent 7 vear survivals in a series of 
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tii patients treated. Dr. J. R. Heller, 
President of the Sloan-Kettering Cancer 
Center, presented his thoughts on “Clinical 
“rials in the Next Decade” in relation to 
research. The factors of population, random 
cssignment and controls, criteria of evalu- 
tion, follow-up procedures and size of 
population studies would determine 
whether or not various methods of treat- 
ment of cancer used singlv or in combina- 
tion would be successful. 

Following the morning coffee break, a 
Svmposium on the management of cer- 
tain “solid?” tumors of childhood was 
moderated bv Dr. Harold W. Dargeon. 
Neuroblastoma as treated by radiation 
and surgery was discussed by Dr. Joseph 
“ortner and Dr. Ralph F. Phillips. 

Dr. Charlotte Tan presented the effects 
of the actinomycins, cytoxan and metho- 
-rexate used alone and in combinations 
with radiation. Wilms’ tumor was con- 
sidered bv Dr. Elizabeth Pickett, Dr. 
Ralph F. Phillips and Dr. Charlotte Tan 
‘rom the standpoint of surgery, pre- and 
postoperative irradiation and the effects of 
added actinomycin. The late effects of 
roentgen therapy of neuroblastoma and 
Wilms’ tumor were discussed by Dr. G. J. 
D'Angio and Dr. Brian O'Malley. 

Dr. Gilbert H. Fletcher was chairman of 
the second scientific session at which a 
varietv of subjects was presented. Dr. 
Paul C. Aebersold of the United States 
Atomic Energv Commission disclosed that 
new techniques were being devised to de- 
velop new isotopes and to improve quantity 
production of known isotopes at a consider- 
able lower cost. One of the highlights of the 
meeting was the presentation on modern 
techniques of treatment of cancer of the 
accessory nasal sinuses by Professor Sir 
Brian W. Windever of the Middlesex 
Hospital in London, who stated that as 
compared to treatment with orthovoltage 
radiation in previous years, the use of co- 
balt 60 and the linear accelerator has pro- 
duced better results in these cases. Naso- 
pharyngeal fibromas can now be controlled 
with a dose of 8,000 rads in a period of 8 
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weeks. A Symposium on supervoltage 
therapy followed relating the effects of the 
synchrotron, linear accelerator, betatron, 
cobalt 60 and 2 million volt roentgen rays. 


Dr. J. W. J. Carpender was moderator and 





Boland, Nora duV. Tapley and Edwin 
Liebner. In other papers of the afternoon 
session, a comprehensive implant dosim- 
etry system and a short axis rotation 
technique with cobalt 60 teletherapy unit 
using wedge filters and square fields were 
described. 

The third scientific session began on 
Tuesday morning with Dr. Ralph F. 
Phillips acting as chairman. Dr. Robert D. 
Sullivan of the Lahey Clinic presented ma- 
terial on the effects of prolonged intrave- 
nous and intra-arterial infusion of cancer 
chemotherapeutic compounds. Dr. R. Lee 
Clark, Director of the M. D. Anderson 
Hospital and Tumor Institute in Houston, 
Texas, outlined the clinical significance of 
recent progress in cancer research. He 
stated that the progress made over the past 
two decades exceeded that of the previous 
two centuries. Dr. Roberts Rugh presented 
further studies on low dose x-ray effect on 
the mammalian embryo and fetus. Follow- 
ing a short coffee break, Dr. William S: 
MacComb moderated a panel discussion on 
the management of carcinoma of the 
larynx. Drs. Clifford L. Ash, Glenn H. Leak, 
Daniel Catlin and Philip Rubin partici- 
pated in the discussion and differences of 
opinion were expressed by surgeons and 
radiologists. A great deal of information 
was imparted to the audience by a pres- 
entation of a variety of problems. 

In the latter part of the morning session, 
the Annual Janeway Lecture was given. 
Dr. Lloyd F. Craver introduced the speaker 
by reviewing some of her investigative 
work emphasizing research on thyroid 
cancer. He pointed out that 4 pathologists 
have been selected over the years as Jane- 
way Lecturers, beginning with James 
Ewing in 1933, the first Janeway Lecturer, 
Francis Carter Wood in 1934, Arthur 
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Purdy Stout in 19:2 and now Virginia 
Kneeland Frantz in 7s Dr. Frantz spoke 
on “The Privileges and Challenges in the 
Study and Treatment of Thyroid Cancer." 
In a charming manner Dr. Frantz related 
some historical background at Columbia 
University in the early vears of the study 
and development of classification of thy- 
roid carcinoma. Examples of long term 
follow-up were cited and the various meth- 
ods of surgical, chemical, hormonal and 
radiological therapy were outlined. 


Dr. Charles G. Stetson was chairman of 


the fourth scientific session which opened 
with a presentation by Dr. George E. 
Moore, director of the Roswell Park Memo- 
rial Institute on the significance to radi- 
ologists of recent advances in cytology. He 
emphasized the value of various cvtologic 
techniques which have made it possible to 
separate cells according to their chromo- 
somal pattern. Manv neoplasms have a 
grossly v abnormal number of chromosomes. 
It is important to study the relationship of 
these karyotypes to radiation response. 
The participants were Professor Sir Brian 
W. Windeyer, Drs. George E. Moore, 
Henry S. Kaplan, Halvor Vermund, and 
G. J. D'Angio. The members of the panel 
cited their experiences with various types 
of drugs employed in conjunction with 
ionizing radiation. Some of the panelists 


warned against the indiscriminate use of 


these toxic agents bv those not engaged in 
carefullv controlled investigative work. Dr. 
Milton Friedman presented his experiences 
on the combined radiation and metho- 
trexate treatment of squamous cell carci- 
noma of the mouth and pharynx. An inter- 
esting piece of experimental work was re- 
ported by Dr. Robert C. Hickey and his co- 
workers on the palliation treatment in 
human breast cancer by pituitarv irradia- 
tion with focused ultrasound. The final 
paper of the afternoon session was given 
by Dr. John T. Goodner on the treatment 
of 8 cases of sarcoma of the esophagus at 
the New York Memorial Center from a 
series of 1,626 cases of cancer of the esopha- 
gus dun the vears 1926 through 1960. 
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Later in the evening, a reception was 
sponsored by the Radium Chemical Com- 
pany of New York on the Sert Terrace of 
the Hotel preceding the Annual Banquet in 
the Sert Room. Following NE 
of members and wives at the speaker's 
table, Dr. Robert Brown, with appropriate 
ceremony, presented the Janeway Medal to 
Dr. Virginia Kneeland Frantz for her out- 
standing achievements. Members and 
guests were entertained by an accomplished 
pianist from the New York Philharmonic 
Orchestra and also participated in dancing 
during the evening. 

The final and fifth scientific session under 
the direction of Dr. Ethlyn Trapp included 
papers on the management of adenocar- 





cinoma of the cervix, the significance of 
vaginal metastases in endometrial cancer, 


radiotherapy of malignant tumors of the 

vagina, experiences with total body irradia- 
tion and the evaluation of radiation therapy 
and management of £o cases of chordoma. 
Dr. Calvin T. Klopp was moderator of an 
interesting symposium on preoperative 
irradiation, the participating panelists 
being Drs. Gilbert H. Fletcher, Maus 
Stearns, Willet Whitmore, Francis Hanson 
and Wiliam Newman. 

The Ladies’ program on Monday in- 
cluded a tour of the United Nations Build- 
ing and of lower Manhattan. Mrs. Milton 
Friedman performed as hostess at the 
luncheon in the U. N. Delegates Dining 
Room. On Tuesdav, iie Ladies attended a 
Fashion Show at B. Altman and Company 
with Mrs. Arthur Holleb acting as hostess. 

The F e Annual meeting of the 
American Radium Society proved to be 
successful not onlv in its large attendance, 
but in the quality of its scientific program 
and in the attracrion of its social events. 
Dr. Robert L. Brown and his committees, 
especially the Committee on Arrangements 
under the chairmanship of Dr. Lemuel 
Bowden, deserve commendation for their 
efforts. 











Harry Hauser, M.D. 


10300 Carnegie Avenue 
Cleveland 5, Ohic 
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ABREU, 
1892-1962 





«ROFESSOR Manoel de Abreu, teacher, the same dignity that characterized his 
scholar, philosopher, scientist, poet and whole life. 

r'entor—a man of genius endowed with The loss of this great pioneer represents 
rsatile aptitudes—died in the city of Rio a void in the medical world, especially in 
Janeiro on the morning of January 3o, the field of radiology, for Manoel de 
52 of carcinoma of the lung. The end Abreu was one of the last of an interna- 
ne suddenly and he died quietly, with tional group that established the founda- 
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2 He was the 
inventor of photofluorograph v, which by 
many is called "abreugraphv" in his 
honor. This and works such as "Geo. 
metrical Formation of the Images" and 

"Vascular Radiology” brought him to the 
attention of the medical world. 

De Abreu was born in São Paulo, Brazil, 
and he had his preliminary education at 
the American School and the Hvdocroft 
College. In 1908 he entered the Medical 
School in Rio de Janeiro, where he was a 
brilliant student, showing glimpses of his 
precise intellectual mind as exemplified by 
his outstanding work on social hygiene, 

"Poor Nature." He received his M.D. de- 
gree in 1913. 

In tg14 he went to Europe, arriving 
there during the tragic month of August. 
Probably impressed by the historic events 
when sacrifice, heroism and human frater- 
nity were the general conception, he decided 
to temporarily put aside his studies on 
sociology and philosophy and to fully dedi- 
cate himself to scientific investigations. xd 


tions of modern roentzenologv. 


Hópital de la Pitié, Pang, an in its Pine 
tories he made the first attempts to take 
pictures of the gastric mucous membrane 
with a small apparatus he invented. 


In 1916, while associated with Dr. 
Gilbert at Hôtel Dieu, de Abreu was 


amazed to find that he had been invited to 
be the Chief of the Central Radiological 
Laboratories. Since many of the French 
radiologists had been called into the service, 
he was given an assignment of great re- 
sponsibility. In his modesty he was awed 
by the confidence the experienced radiolo- 
gists placed in his capabilities at such a 
vouthtul age. 

He then went to Laennec Hospital, the 
center of specialized chest roentgenologv. 
There he met Dr. Maingot, a man of great 
learning, and, while he acquired consider 
able knowledge, he realized that many un- 
determined details were "not seen" in the 
pictures. He decided to investigate the 
image formation and its anatomic and 
pathologic relationship, and soon presented 
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before the Société de radiologie médicale de 
Paris his famous work, "La densimétrie 
pulmonaire." 

In 1922, de Abreu returned to Brazil. 
His interest in image formation became 
more intense and he spent nights drawing 
anatomic forms, then later simplifying 
them into geometric forms. In 1924, he 
published “Ensaio sóbre uma Nova Radi- 
ologia Vascular," a work which tvpified his 
exacting nature. 

Books, papers and conferences covering 
his contributions to Radiology appeared ` 
ane s rature trom [92 4 to 11939. These 


lish ae ie hi was, B the a 
ject of chest roente enoli that alw ways at- 
tracted him and he pursued his investiga- 
tions zealously and untiringly. Finally, in 
1936, a historic year in de Abreu’s life, he 
discovered a new technique for chest ex- 
amination--photofuorography. This dis- 
covery represents in modern times one of 
the important achievements in medicine 
and places the name of Manoel de Abreu 
among those of other great benefactors of 
mankind. 

De Abreu did not cease his work when 
success came his wav. He was convinced 
that because of his discovery he owed the 
scientific world a responsibility and began 
what might be called his "missionary 
He published many books and 
articles in foreign and local journals, teach- 
ing the new approach to chest examination 
and presenting the first statistical results. 
It is consoling to k now that he lived to see 
his process not oniy universally accepted 
but thousands of precious lives saved be- 
cause of it. 

The more idle interludes in Dr. de 
Abreu's scientifically fertile life were filled 
by some exquisite liter rary writings, ranging 
from meditations, “Meditacdes,” to philo- 
aN essays, “A luta contra o Uni- 
verso, == to a series of poems, among which 

Nao Ser,” "Substáncia," "Poemas sem 
and "Mensagem Etérea" are 





Realidade” 
rare jewels of beauty and delicate expres- 
sion of thought. 
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Many honors came to this most deserv- 
ing man. Some of the medals awarded to 
him were: Chevalier, Légion d'Honneur 
(1918); Reconnaissance Frangaise (1918); 
Gold Medal, American College of Chest 
Physicians (1950); Diplóme d'Honneur de 
lAssociation Culturelle Franco-IHtalienne 
et Latine (1950); Gran Cruz da Ordem 
Sanitaria (1954); Gold Medal "Mentor 
de Radiologia Americana," Associación 
Argentina de Radiología (1953); and Me- 
dalha Colegio Interamericano de Radi- 
ologia (1958). He was a member of the 
Radiological Societies of Brazil, Buenos 
Aires, Bogotá, Germany, Córdoba, Para- 
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guay, Cuba, México, Venezuela, Uruguay, 
Bolivia, Lisbon, and Chile, as well as of the 
Valenciana Literature Academy. That he 
was elected President of the II Interna- 
tional Congress of the American College 
of Chest Physicians (1952), the Ínterna- 
tional Union against Tuberculosis (1952), 
the HI International Congress of Radi- 
ophotography (1958), and the American 
College of Chest Physicians in. Rio. de 
Janeiro is further evidence of the esteem 
accorded Dr. Manoel de Abreu throughout 
the world. 
Mario Aves Firno, M.D. 


UNITED STATES 


COMMISSION. 


Aromic ENERGY RESEARCH. Lire AND 
PuysicaL Scrences, Reacror DEVEL- 


OPMENT, Waste MANAGEMENT, 1961. A 
special report of the United States 
Atomic Energy Commission, December, 


1961. For sale by the Superintendent of 


Documents, U. S. Government Printing 
Office, Washington 25, D. C. Price, 
$2.2 
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In the May, 1962 issue of the JOURNAL, 
the Annual Report to Congress of the 
Atomic Energy Commission for 1961 was 
reviewed. Dr. Glenn T. Seaborg, Nobel 
Laureate, who is the Chairman of the Com- 
mission, stated that soon a supplemental 
report would be presented encompassing the 
extensive Involvement of colleges and uni- 





versities in the Commission’s program of 


fundamental research. This supplemental 
report now has been issued and gives a 
comprehensive summary of the more im- 
portant advancements in the major areas 
of this Commission-sponsored fundamental 
research. It describes the accomplishments 
for the fiscal year that ended June 30, 1961. 

Since the field of atomic energv research 
Is so broad and involved, the increasing 
benefits derived from it cover an ever- 
widening spectrum as the versatility of the 
atom's inherent energy continues to amaze 
scientists and laymen alike. 

The Report is divided into four major 
parts: I. Research in Medical and Life Sci- 
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ences; II. Research in Physical Science; 
HI. Reactor Program Research; and IV. 
Waste Management Studies. 

The more significant achievements are 
highlighted in the introductory sections 
preceding each of the four parts. 

There are three appendices listing the 
following important items: 1. Major Re- 
search and Development Installations of 
the U. 5. Atomic Energy Commission; 2. 
Background Information and Summary 
Report on Surveys for Project Chariot; and 
Re Current AEC Unclassified Research 
Contracts in Physical, Biological and Medi- 
cal Sciences. 

Part One on Research in Medical and 
Life Sciences includes sections on radia- 
tion, medicine and agriculture, research on 
cancer, somatic effects of radiation, radia- 
tion protection and treatment genetics, 
molecular and cellular studies, chemical 
toxicity, health and instrumentation stud- 
les, environmental radiation service, and 
work on atmospheric radioactivitv and 
fallout shelters. 

A perusal of these sections as well as some 
of the other topics presented in the remain- 
ing three parts of the Report should prove 
of greatest value to all radiologists and 
phy: sicians interested in basic atomic re- 
search and its rapid conversion into ex- 
ploratory efforts for the development of 
practical applications. 


GS 
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AMERICAN RADIUM SOCIETY ELECTS 
NEW OFFICERS 

At the Forty-fourth Annual Meeting of 
the American Radium Society held at the 
Waldorf-Astoria Hotel, April 2-4, 1962, 
the following officers were elected: Presi- 
dent, Gilbert H. Fletcher, Houston, Tex.; 
President-Elect, Charles G. Stetson, Engle- 
wood, N. J.; 1st Vice-President, Jean 
Bouchard, Montreal, Can.; 2nd Vice-Presi- 
dent, Lemuel Bowden, New York, N. Y.; 
Secretary, Justin J. Stein, Los Angeles, 
Calif.; and Treasurer, Joseph H. Farrow, 
New York, N. Y. 

The Forty-fifth Annual Meeting of the 
Society will be held at the Mark Hopkins 
Hotel in San Francisco, California, April 1- 
4; 1963. Further information relative to 
this meeting may be obtained from the 
Chairman of the Committee on Arrange- 
ments, Jerome M. Vaeth, M.D., Depart- 
ment of Radiology, University of Califor- 
nia Hospitals, San Francisco Medical 
Center, San Francisco 22, California. 


NATIONAL CONFERENCE FOR 
RADIOLOGICAL HERITAGE 

The Council for Radiological Heritage, 
founded as the Gas Tube Gang in 1956, 
plans a meeting during the convention of 
the American Medical Association in 
Chicago at the McCormick Place on 
June 24, 1962. In addition to perfecting its 
organization and adopting regulations and 
assignments for its work, the meeting will 
include a panel discussion of radiological 
heritage with a noted monitor as leader. 
The following program is contemplated: 
(1) Breakfast 7:30 to 9:00 A.M.; (2) panel 
discussion 9:30 A.M.; (3) luncheon 12:30; 
and (4) business meeting 2:00 P.M. 

Those planning to attend, please make 
reservations with Dr. Edwin C. Ernst, 
Director, 3720 Washington Avenue, St. 
Louis 8, Missouri. 


ITEMS 


COURSE ON THE DIAGNOSTIC AND 
THERAPEUTIC USES OF 
RADIOIODINE 

A course on the diagnostic and thera- 
peutic uses of radioiodine will be given at 
the University of Texas Southwestern 
Medical School and Parkland Memorial 
Hospital from June 11 through 16, 1962. 
The faculty will consist of members of the 
Department of Radiology, and a Guest 
Lecturer, who will be James H. Christie, 
M.D., of Highland View Hospital and 
Western Reserve University School of 
Medicine, Cleveland, Ohio. Enrollment is 
limited to 12 trainees. 

Further information and enrollment 
forms are available from Frederick J. 
Bonte, M.D., Professor and Chairman, 
Department of Radiology, University of 
Texas Southwestern Medical School, 5323 
Harry Hines, Dallas 35, Texas. 


GRADUATE PROGRAM IN 
RADIOLOGICAL PHYSICS 
AND BIOPHYSICS 

Announcement is made annually of the 
graduate program in radiological physics 
and in biophysics offered in the Sloan- 
Kettering Division of the Cornell Univer- 
sity Graduate School of Medical Sciences. 

The radiological physics program leads 
to the M.S. degree and includes courses 
and training 1n radiation dosimetry, health 
physics, x-ray spectroscopy, medical appli- 
cations of isotopes with associated dosim- 
etry and metabolic studies, computer 
technology and application to medical 
problems, diagnostic and therapy x-ray 
physics, as well as selected courses in 
pertinent biological, chemical and mathe- 
matical topics. From one to two years of 
graduate work are required, depending on 
the courses already taken. A thesis is re- 
quired and several laboratory projects are 
available for this purpose. 

The biophysics program leads to the 
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Ph.D. degree and includes provision for 
graduate courses in pertinent subjects in 
physics, biochemistry, physiology, and 
biostatistics. The thesis is carried out in 
any of the laboratories in the Department 
of Biophysics with one of its faculty mem- 
bers. Information on research projects, 
faculty members, and details of the gradu- 
ate program will be supplied on request. A 
few fellowships which cover tuition and 
maintenance are also available. Inquiries 
should be sent to the Department of Bio- 
physics, Sloan-Kettering Division of 
Cornell University Graduate School of 
Medical Sciences, 410 East 68th Street, 


New York 21, New York. 


June, 1962 
IV WORLD CONGRESS OF CARDIOLOGY 


The IV World Congress of Ca rdiologv 
will be held in Mexico Citv from October : 
(0:15. 1965. 

The registration fee is £40 for active 
members and $20 for associate members. 

For further information, please write to 
Dr. I. Costero, Secretary General of the 
Congress, Avenida | Cuauhtémoc 200; 
México 7, D. E. 

Hotel reservations mav be made th rough 
the office of the Secretariat either directly 
or its official travel agencies, Mundus 
Tours de México and Viajes Internacionales 
Pegaso, Post Office Box 9170, M éxico, D.F. 
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BOOK REVIEWS 


ATLAS Or Tumor Patuo.ocy. Section IX — 
Fascicle 33. Tumors or THE FEMALE SEX 
Organs. Part 2: TUMORS or THE VULVA, 
Vacina AND Urerus. By Arthur T. Hertig, 
M.D., Shattuck Professor of Pathological 
Anatomy, Harvard Medical School, Boston, 
Mass.; Consultant in Pathology, Boston 
Lying-in Hospital, Boston, Mass.; and Free 
Hospital for Women, Brookline, Mass.; and 
Hazel Gore, M.B., B.S., Associate in Pa- 
thology, Harvard Medical School, Boston, 
Mass.; Formerly Associate Pathologist, Free 
Hospital for Women, Brookline, Mass. 
Paper. Price, $2.50. Pp. 275, with 279 illus- 
trations. Armed Forces Institute of Pa- 
thology, Washington, D. C., 1960. For sale by 
the American Registry of Pathology, Armed 
Forces Institute of Pathology, Washington 


oc D.C. 


Doctors Hertig and Gore are to be compli- 
mented on the production of this superb fascicle 
dealing with Tumors of the Vulva, Vagina and 
Uterus. In combination with their companion 
fascicles (already published) on Tumors of the 
Ovary and Fallopian Tube, and Hydatidiform 
Mole and Choriocarcinoma, they have provided 
the medical world with the most concise and 
authoritative work on gynecologic tumor pa- 
thology available. 

The authors present their views with clarity 
and decisiveness, and yet provide the reader 
with the viewpoints of others through liberal 
quotation and reference. Not all pathologists 
will agree with the statement that obtaining 
multiple biopsies of the cervix is the preferred 
procedure in the diagnosis of squamous car- 
cinoma Zn situ of the cervix following a positive 
cytologic examination. Indeed, the authors 
elsewhere claim both that semi-serial sectioning 
of the cervix is required to ensure that a tumor 


does not show invasion, and also that areas of 


in situ carcinoma are frequently found at the 
edge of invasive lesions. To rule out coincident 
invasion, they therefore advocate additional 
biopsies and endocervical curettage after in 
situ. carcinoma has been demonstrated histo- 
logically. This subjects the patient to a second 


operation which can be avoided with a primary 
cold conization. It seems probable that the au- 
thors recognize this fact as they outline in de- 
tail the preferred method of examining a coniza- 
tion specimen. Another suggestion of value iS 
that uteri should be opened by two lateral in- 
cisions and bi-valved at the fundus to provide 
not only a better view of the cavity than the 
standard anterior approach gives, but also to 
facilitate section taking. 

The photographs are of the usual superb 
quality and the extensive bibliography is from 
recent literature for the most part. No resident 
in pathology or gynecology can consider his 
training complete if he has not read this volume 
from cover to cover. It should be in the library 
of every pathologist, gynecologist and radiolo- 
gist and will provide instructive reading for any- 
one interested in the field of gynecologic pa- 
thology. 

A. R. W. Cuimie, M.D. 


HISTOPATHOLOGY OF THE Skin. Third edition. 
By Walter F. Lever, M.D., Professor of 
Dermatology and Chairman of the Depart- 
ment, Tufts University; Lecturer on Derma- 
tology, Harvard University; Director 
Dermatology Service, Boston City Hospital; 
Physician-in-Chief, Dermatology Clinic, Boston 
Dispensary; Physician (Dermatology), Bos- 
ton Floating Hospital for Children; Member 
of the Board of Consultation, Massachusetts 
General Hospital; Consultant in Derma- 
tology, Peter Bent Brigham Hospital and 
Robert Breck Brigham Hospital, Boston, 
Mass. Cloth. Price, $16.50. Pp. 653, with 320 
illustrations of which 8 are in color. J. B. 
Lippincott Company, East W ashington 
Square, Philadelphia 5, Pa., 1961. 


Dr. Lever’s textbook on the Histopathology 
of the Skin is well established as a standard 
reference on that subject. In the preparation of 
the Third Edition, the volume has been en- 
larged considerably in part due to the welcome 
addition of 47 new photomicrographs, the 
majority of which are of good quality. The 
chapter on fungal diseases has been re-written, 
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several new dermatologic entities have been de- 
scribed and sections on various recently recog- 
nized tumors have been added. Among the 
latter are descriptions of eccrine spiradenoma 
and poroma, keratoacanthoma and warty 
dyskeratoma. The text reveals the usual mix- 
ture of Latin and English terminology common 
to all dermatologic literature. In most instances 
this merely appears incongruous but from time 
to time it proves confusing. As an example, it is 
noted in the preface that a new entity called 
"papulosis atrophicans maligna" is described, 
but this disease is listed in the index and text as 
"malignant atrophic papulosis." A certain in- 
tuitive and deductive ability is therefore neces- 
sary to track the disease down. 

It was to be hoped that the confusing discus- 
sion of basal cell epithelioma found in earlier 
editions would be eliminated in the third revi- 
sion, but this is not the case. Although the au- 
thor recognizes that basal cell epithelioma is 
frequently locally invasive and that rare reports 
of distant metastases have appeared, he pre- 
fers to include it among hamartomas of pri- 
mary epithelial germ cell origin and to consider 
it benign. This inconsistency is of some signifi- 
cance as it might well result in under treatment 
of the more actively growing lesions. 

The use of the term "nevus" for a variety of 
cutaneous lesions is deplored by the author who 
would prefer to include all benign epidermal 
tumors under hamartomas. In spite of this 
viewpoint he makes widespread use of the term 
“nevus” for conditions lending themselves at 
least equally well to descriptive nomenclature 
such as "hyperplasia" of specific structures. 
Unfortunately, only lip service is paid to the 
concept that a nevus must contain neval cells. 

The suggestion that tap water be used to pre- 
pare 1o per cent formalin is not in accord with 
best practice. In some locations this may be 
possible but the pH of tap water varies con- 
siderably from place to place and in some areas 
an annoying deposit of formalin pigment will 
occur unless buffered neutral formalin is used. 

As 1n all textbooks other deficiencies are to be 
found on careful reading. Many are minor and 
none detract from the basic value of the book as 
a reference for both dermatologists and pa- 
thologists. The necessity for three editions in 12 
years is proof of this. 

A. R. W. Cumi, M.D. 
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TGEN DIAGNOSIS 
Heap 


Di Cuigo, Giovanni, Ophthalmic arteriog- 
raphy. Radiology, Dec., 1961, 77, 948-957. 
(From: Section. on Neuroradiology, Na. 
tional. Institutes. of Health, Bethesda 14, 
Md.) 


The ophthalmic artery is the first sizable intra- 
cranial branch of the internal carotid, emerging 
from the medial aspect of the latter vessel at its 
exit from the cavernous sinus, coursing first lat- 
erally forward and then proceeding medially and 
somewhat upward. Some of its branches, namely, 
the lacrimal, supraorbital, posterior and anterior 
ethmoidal, frontal, and nasal arteries form anas- 
tomotic connections between the internal and exe 
ternal carotids. 

Contrast filling of the ophthalmic artery and its 
branches is obtained during carotid angiography. 
Its demonstration depends primarily on its caliber 
as it is generally better seen when it is enlarged. 
Various techniques and procedures during angiogra- 
phy have not resulted in consistently better angi- 
ographic demonstration. To obtain visualization of 
the ophthalmic artery in the frontal projection, the 
orbits must be projected free from the petrous bones. 
The first part of the main trunk of the ophthalmic 
artery 1s always seen in earlv lateral angiograms, and 
fills practically simultaneously with filling of the 
upper loop of the carotid siphon. In pathologic cases, 
when the artery is enlarged, the entire main trunk 
up to its division into the terminal branches may be 
recognized. 

Space-occupying lesions involving the apex and 
roof of the orbit, such as meningiomas and fibrous 
dysplasia, will displace the main trunk of the oph. 
thalmic artery. Aneurysms of the ophthalmic artery 
have been demonstrated. “Tumor-stain” has been 
seen in ocular tumors such as melanoma and retino. 
blastoma, and some authors have found pathologic 
vessels in orbital tumors. Enlarged branches from 
the ophthalmic artery may supply periorbital 
meningiomas located on the sphenoid ridge, olfac- 
tory groove, and anterior frontal parasagittal region 
or falx. In instances of internal carotid thrombosis, 
filling of the carotid siphon from the external ca. 
rotid, through an enlarged ophthalmic artery, is 
commonly seen, 

Many excellent roentgenograms are reproduced 
illustrating several of these pathologic findings. — 
Donald N. Dysart, M.D. 
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TRAPNELL, Davip H. The radiological diag- 
nosis of laryngoceles. C/in. Radiol., Jan., 
1962, 73, 68—72. (From: Department of Diag- 
nostic Radiology, St. Bartholomew’s Hospital, 


London, England.) 
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Laryngoceles are rarely seen in X-ray Depart- 
ments of General Hospitals, and the author found 
only s descriptions of this lesion in the radiologic 
literature of the last 20 years. The diagnosis is 
usually a clinical one and is based upon the history 
and physical signs. Air spaces have been seen in 
roentgenograms of the neck whieh have been mis. 
taken for laryngoceles, particularly if they were 
taken while the patient performed the Valsalva 
maneuver, during which normal lateral bulges from 
the pharynx may be noted. Such normal bulges or 
pouches may vary in size, being commonly smaller 
in women than in men. The bulge occurs through 
the weakest part of the lateral pharyngeal wall—a 
triangular area limited above by the hyoid bone and 
the middle constrictor muscle, below by the thvroid 
cartilage and the inferior constrictor, and anteriorly 
by the posterior border of the th vrohyoid membrane. 
The position of this normal bulge from the pharvnx 
is practically the same as that reached by an external 
laryngocele, 

Embryologically, the laryngocele develops from 
a small pouch or saccule, iz, a normal projection 
from the anterior part of the laryngeal ventricle in 
infants. If the sae pierces the th yrohvoid mem- 
brane at the site of the superior laryngeal vessels, an 
external laryngocele may result, or it may not pierce 
the thyrohvoid memb rane, and so remains within 
the larynx to form an internal larvngocele. Internal 
and external laryngoceles may be present, in which 
case the single sac is dumbbell shaped, with a nar- 
rowed part where it passes through the thyrohyoid 
membrane. 

A case is described in which there was respiratory 
obstruction due to rapid enlargement of a mixed 
internal and external laryngocele. Roen tgenologically 
a lobulated air-filled cyst was demenstrated. Resec- 
tion of the cyst, originally contemplated, was not 
performed, because the cyst suddenly and spon. 
taneously decreased in size, and the patient lost all 
his symptoms, Roentgenograms made with the 
pharynx outlined with barium showed that the air 
sac did not coat with the barium. Laminagraphy 
during the Valsalva maneuver demonstrated the 
position of the air space just lateral to the normal] 
lateral bulges of the pharynx. The internal laryn- 
gocele was no longer demonstrable. 

To diagnose a laryngocele roentgenologically one 
should demonstrate an air space in the neck that is 
present with the patient at rest, and that is sep- 
arate from the normal lateral bulges of the pharynx 
appearing during the Valsalva maneuver. It should 
also be demonstrated that the barium swallow is 
normal and that no pharyngeal diverticula are pres- 
ent.—Samuel G. Henderson, M.D. 


Ermorrt G. B., BELKIN, A., and Dona np, 
W. A. J. Cystic bronchial papillomatosis, 
Clin. Radiol, Jan., 1962, 73, 62-67. (From: 
Department of Clinical Pathology, Calgary 


General Hospital, and Provincial Cancer 
Clinic, Calgary, Alberta, Canada.) 


The pseudostratified ciliated epithelium of the 
-espiratory tract shows a pronounced tendency to 
apparent diffuse papillomatosis over long periods. 
This is seen characteristically in the nose and para- 
nasal sinuses in adults and in the laryngotracheal 
region is children. Rarely, similar proliferations occur 
in. bronchi and produce coin lesions or cysts, which 
in adult life closely mimic bronchogenic squamous 
epitheliomas pathologically and radiologically. 
Larvngeal papillomata in childhood may be fol. 
lowed in adult life by bronchial papillomatosis, but 
such relationship is not inevitable. Carcinomatous 
change is rare in either laryngeal or bronchial 
papilomata, While laryngeal papillomata may 
eventually regress spontaneously after causing no- 
table respiratory obstruction in childhood, the inci- 
dence of silent cystic. bronchial papillomatosis in 
such cases is unknown. 

In a case discussed by the authors sequential 
roentgenograms covering 7 years showed a slow 
growth of an ill-defined lesion with a marked tend- 
ency to cavitate and to contain a fluid level. The 
wall of the cavity sometimes appeared thin, and 
sometimes thick and nodular. The lesion was 
eventually successfully removed by resection, and 
after 2 years there has been no roentgenologic evi- 
dence of recurrence. 

Failure to recognize the entity has led to the 
false diagnosis of malignant disease microscopically 
in some recorded cases. The cause is unknown, but 
there is reason to suspect that the tumor is of viral 
origin.—Samuel G. Henderson, M.D. 


Fraser, Roserr G. Measurements of the 
calibre of human bronchi in three phases of 
respiration by cinebronchography. 7. Canad. 
Assoc. Radiologists, Dec., 1961, 72, 102-112. 
(From: Royal Victoria Hospital, Montreal, 
Canada.) 


A method of measuring the caliber of human 
bronchi is described. The dynamic activity of the 
tracheo-bronchial tree was recognized as early as 
1920, and some of the early investigators considered 
these movements to be bronchial peristalsis. How- 
ever, this observation has since been refuted. 

During the past two years, $5 bronchographic 
examinations of $3 patients have been carried out 
at the Royal Victorial Hospital in Montreal, 
Canada. Fluoroscopic, roentgenographic and cine- 
fluorographic techniques were applied to each ex- 
amination. Of the £5 bronchographies performed, 32 
were selected as being technically adequate for 
bronchial measurement. Pulmonary function studies 
were performed on 20 of these 32 patients. Ten cases 
of bronchiectasis were excluded because of severe 
bronchial deformity. Bronchial measurements were 
made at maximum inspiration, quiet expiration, and 


e forced expiration. 
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A significant variation in the caliber of the larger 
bronchi between the sexes was noted. The larger 
bronchi were consistently larger in men than in 
women, by an average of 1.8 mm. in the right lung 
and 2.8 mm. in the left lung. Age appeared to have 
no bearing on variations of measurements. [t was 
found that the diameter of each successive bronchial 
division is roughly proportional to the diameter of 
its predecessor in the same ratio for all the major 
bronchi. Percentage reduction in the tracheal caliber 
from maximum inspiration to forced expiration 
varied from 33 per cent to 70 per cent with more 
narrowing in the chronic bronchitis and emphysema 
groups than in the other groups (average 39 per 
cent) As in the bronchi, narrowing occurred ex- 
tremely rapidly, usually in less than 30 millisec- 
onds. Patients with chronic bronchitis or emphy- 
sema, or both, almost invariably showed a remarka- 
ble collapse of their central bronchi during coughing. 
In one patient with bronchitis, the caliber reduction 
of the lower lobe bronchus was from 11 mm, to 1.5 
mm. (86 per cent), while the segmental bronchus in 
the same patient reduced from 8 mm. to 5 mm. (38 
per cent). Thus, at the point of maximum n arrowing, 
the segmental bronchus was over three times the 
caliber of the main lower lobe bronchus. This re- 
versal of the ratio of lower lobe bronchus to seg- 
mental bronchus occurred frequently in patients with 
chronic bronchitis, the large bronchus collapsing 
down to almost a linear shadow and presenting a 
striking contrast to the several segmental bronchi of 
larger caliber distal to it. 

A detailed chart of all measurements made in this 
investigation is included. Other charts, graphs, and 
reproductions of bronchograms are also included. 
Techniques of examination and measurement are 
described.— Douglas S. Kellogg, M.D. 


Samira, R. Aspey. Some controversial aspects 
of intralobar sequestration of the lung. Surg., 
Gynec. € Obst., Jan., 1962, 774, 7-68. (From: 
'The Thoracic Surgical Unit, King Edward 
VII Chest Hospital, Warwick, England.) 


Five patients aged 6 months, 3 years, 18 years, 
36 vears, and 41 years are reported and the author 
discusses several controversial aspects of the dis- 
ease. The congenital theory of coincidence of lung 
cysts and anomalous arteries is deflated. Another 
hypothesis that intrapulmonary sequestration is the 
end result of an area of inflammation is opposed. 

Details of the surgical findings in the § reported 
cases are supported by pathologic description and 
photographs. The author considers the presence of an 
anomalous vessel very significant in diagnosing the 
condition by use of angiocardiography. This vessel 
has definite characteristics as to size, length, origin, 
color, thickness, distribution to certain sections of 
the lung, etc. 

Associated defects in the pulmonary tissue and 
pleural lining are further elaborated on by the 
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author. In his discussion of the surgical pathology 
of the entity, he deals with the findings in the con- 
tiguous lung tissue, venous drainage from the seg- 
ment, etc. This is a good article and presents some 
new features of the disease.—David C. Alftine, M.D. 


Wuire, W. F., Saxton, H. M., and Da WSON, 
I. M. P. Pneumocvstis pneumonia; report of 
three cases in adults and one in a child with 
a discussion of the radiological appearances 
and predisposing factors. Brit. M. F., Nov., 
1961, 2, r327-1331. (From: Departments 
of Radiotherapy, Radiology, and Pathologv, 
Westminster Hospital and Medical Schoo! 


^, 


London, England.) 


3 


Four cases of pneumocystis pneumonia are re- 
ported. They are of unusual interest because 3 of the 
patients were adults and the occurrence in all was 
associated with debilitating disease and corti. 
costeroid therapy. 

The disease, rare in the United States, is not un- 
common in Europe among infants, but is seldom 
reported in the adult. The classification of the 
causative organism is debated; most investigators 
place it among Candida or Blastomyces. The ex- 
pression of pathogenic behavior would seem largely 
dependent upon impaired host resistance. Histo- 
pathologically, the disease produces an interstitial 
pneumonia, fibrosis and dilated alveoli filled with 
the organism. The involved areas may show em- 
physematous, cystic changes. 

The roentgenologic evolution is described in 3 
stages which may coexist: (a) in the exudative stage 
there is a “ground-glass” symmetric, perihilar 
density. This gradually extends downward and out- 
ward but spares the costophrenic angles. There may 
be an "air bronchogram." The findings correspond 
to the stage of proteinaceous exudation into the 
alveoli; (b) in the stage of collapse the infiltrate 
loses homogeneity as a result of scattered lobular 
collapse. Intervening small areas of emphysema 
produce a honeycombed appearance. Later the 
atelectatic areas become confluent; (c) during the 
stage of emphysema there is enlargement of the 
emphysematous zones, particularly in the lower lang 
held. The process may progress to interstitial, 
mediastinal and subcutaneous emphysema. If 
pneumothorax occurs, there may be little collapse 
of the rigid affected lung. Depending upon the stage, 
the process mimics other diseases (bronchopneu- 
monia, pulmonary edema, alveolar proteinosis, 
eosinophilic pneumonia, etc.) and the roentgeno- 
logic diagnosis, difficult at best, is dependent upon 
clinical data and serial films to provide a sense of the 
dynamics, 

The authors introduce a valuable concept con- 
cerning the causes of the disease. The organism is 
not always considered pathogenic, and clinical 
manifestations seem to be a factor of impaired host 
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resistance. Infants who contract the pneumonia 
often have hypogammaglobulinemia. Of the 4 Cases 
cited, all were suffering from a debilitating disease 
(Hodgkin’s disease, lymphosarcoma, Letter-Siwe 


disease) which was treated aggressively. Besides 
antibiotics, all 4 rece:ved prednisone. Three adults 
had radiation therapy to the chest and nitrogen 
mustard intravenously. Te js suggested that these 
agents predispose the patient to the disease by 
changing the pulmonary milieu. This may be ef- 
fected by altering the bacterial fora (antibiotics), 
directly stimulating the growth of the pneumocystis 
organism (corticostercid) or by damaging the struc- 
ture of the lungs (cytotoxic drugs, radiation).— 
Jack Reynolds, M.D. 





radio-pathological study. Clin. Radtol., Jan., 


1962, /3, 4-61. (From: The Queen Elizabeth 
Hospital for Children, Hackney Road, Lon- 


21 


x 


don, England.) 


The roentgenologic ebservations in this stud y are 
based on serial roentgenograms from an unselected 
group of 48 patients. Two features of the disease 
process affecting the lungs are stressed to give a 
proper understanding of the roentgen findings: (1) 
the peculiar tenacious state of the bronchial m ucus, 
which is partly responsible for its obstructive effect; 
(2) the predominating organism, the Staphylococcus 
pyogenes, which is almost always present in the 
early episodes of lower respiratory infection in cystic 
fibrosis of the pancreas, 

Acute obstructive brorchttis with emphysema in in- 
fants with cystic fibrosis of the pancreas may be 
rapid in onset and lethal. The roen tgenogram shows 
the lungs or individual segments overaerated, bulg- 
ing out the chest wall, depressing the diaphragm, 
and diminishing the heart outline, with multiple 
small areas of segmenta! collapse. At autopsy, mucus 
plugs are found in the bronchi, along with simple 
alveolar distention, 

In more chronic cases there is a linear pattern 
superimposed on the normal pulmonary vascular 
markings, consisting o? two thin lines running in 
close association with the shadow of a pulmonary 
artery, tapering toward the lung periphery. Such 
lines representing thickened bronchial walls can be 
followed well out into the lung fields in these patients. 
Pathologically the bronchial wall is found infiltrated 
by lymphocytes and plasma cells. 

In about one-third of the cases the authors found 
a small discrete opacity cr group of opacities, located 
in the middie or outer luag zones, resembling a tuber- 
culous focus of 5 mm. diameter found in adults. It is 
usually seen in children of around 4 
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Pathologically these are found to be small abscesses 
or bronchial cavities filled with muco-pus. 

Gross varicose 4ronchiectasis may occur in two 
quite different forms: (1) segmental bronchiectasis 
affecting a major pulmonary segment; and (2) a 
variety of bronchiectasis peculiar to staphylococcal 
disease, described as multiple, scattered “blob” 
bronchiectasis. The involved areas are small and 
scattered among the smaller bronchi, or are found 
in close proximity to the walls of medium-sized 
bronchi. Suppurative foci in relation to the medium- 
sized bronchi are found at necropsy. Such abscesses, 
when their contents are discharged by eroding into a 
bronchus, probably give rise to localized cystic le- 
sions, forming the basis of the “blob” bronchiectasis. 

Other roentgenologic findings are enlarged hilar 
lymph nodes as with any severe respiratory infection, 
persistent segmental collapse, commonly affecting the 
right middle lobe or the lingular process of the left 
upper lobe, and irregular thin-walled "cysts," develop- 
ing as a break-down of areas of acute pneumonic 
consolidation. As the consolidation resolves an ir- 
regular thin-walled cyst or cavity remains. 

The pathologic processes of this disease are now 
understood better, providing a rational basis for 
therapy, and this may have contributed toward the 
increasing efficacy of treatment noted during the 
course of this study.—Samuel G. Henderson, M.D. 


CaxpanpJts, G., Livio, J.-J., and EssiNGER, A. 
Remarques sur les diverses techniques de 
coronographie. (Remarks on the various 
techniques of coronography.) Radiol. Cilin., 
1961, 30, 323-333. (Address: Prof. Dr. 
Candardjis, Institut universitaire de radio- 
logie, Hópital Cantonal, Lausanne, Switzer- 


land.) 


The authors discuss the various methods used for 
coronary visualization, inciuding angiocardiography, 
cardiac ventriculography, thoracic aortography and 
occlusion aortography. The latter offers the best 
visualization of the coronary vessels. Urografin was 
chosen because its viscosity matches that of a glu- 
cose solution of comparable concentration, Further 
investigation is necessary to produce a satisfactory 
elective cardiac arrest, since present methods are not 
completely adequate. Acetylcholine-induced cardiac 
arrest is thus far the method of choice, but the au- 
thors are considering the possibility of producing 
bradycardia of the central type. 

The roentgenographic apparatus includes two 
systems of electronic relays introduced by Urschel 
and Roth. One system permits the injection of the 
contrast material to coincide with the R-wave of the 
electrocardiogram and the second system controls 
the timing of the roentgenographic exposures during 
a selected phase in the electrocardiogram. Cine- 
roentgenography is preferred despite the fact that 
the definition is not as clear as in standard roent- 
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genography. However, 30 lines/cm. compares fairly 
well with the 70 lines/cm. of the latter.—7. Zausner, 
M.D. 


Scappinc, J. G. Prognosis of intrathoracic 
sarcoidosis in England: review of 136 cases 
after five years’ obervation. Brit. M. J.s Nov., 
1961, 2, 1165-1172. (Address: Director of 
Studies, Institute of Diseases of the Chest, 
Brompton, England.) 


The author reports on 136 cases of intrathoracic 
sarcoidosis before 1955, with emphasis on the con- 
dition of the lungs after 5 years’ observation. The 
patients were divided into 4 groups according to the 
type of roentgenographic abnormality: Group I=- 
enlarged hilar lymph nodes only; Group 2— enlarged 
hilar lymph nodes and lung shadows; Group 3— 
lung shadows without evidence of present or past 
hilar lymph node enlargement; and Group 4— 
fibrosis judged to be already present. 

The condition of the lungs after five years’ ob- 
servation is recorded as follows: 


Normal 





Cans Total roent- Abnormal 
cases geno- roentgenogram 
gram 
No No | Mild Severe 
symp-  symp- symp- symp- 
toms toms toms toms 
1 32 253 4 1 O 
2 40 23 2 II 3 
E 27 16 6 8 6 
4 2 o O 9 E 


The good prognosis of the disease in Group 1 is 
borne out: 84 per cent showed a clear roentgeno- 
gram and 97 per cent had no symptoms after 5 
years. During the 5 year period, 10 of the 32 cases 
developed lung mottling in from 1 to 10 months 
after the detection of enlarged hilar lymph nodes, 
but 8 of these completely cleared. 

The usual picture of the abnormal roentgeno- 
grams after § years in Groups 1, 2, and 3 was 
residual fibrosis, although several patients had only 
persistent hilar lumphadenopathy. 

In Group 4, 6 patients died of pulmonary fibrosis 
due to sarcoidosis, within 6 to 25 years after the 
onset of the disease. Of the 20 patients who lived, 
7 were improved, 3 were worse after $ years, while 
10 remained unchanged. Three patients in the series 
died of unrelated causes. The author points out 
that his series is not representative, since many of 
the Group 4 patients were referred to him because 
they were not doing well. 
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No patient who attained a normal roen tgenogram 
showed evidence of recurrent disease. 

The association between erythema nodosu m, bi- 
lateral enlargement of the hilar lymph nodes, and a 
good prognosis was noted in this series confirming 
the reports by Lofgren and others. Of the 66 patients 
who developed a clear roentgenogram within § 
years, erythema nodosum was noted at the onset 
in 17 cases (26 per cent), while it was onlv seen in 
1 of 7o with persistent abnormal roentgenograms. 

On the other hand, sarcoid skin lesions were Sig- 
nificantly associated with a poor prognosis for the 
lung changes. 

Sarcoidosis of the eve, generalized | ymphadenop- 
athy, and moderate splenic enlargement did not 
seem to atfect the prognosis of the Jung changes. 
Pregnancy appeared to cause temporary suppression 
of reversible elements in sarcoid lung changes, with 
recrudescence after delivery, and otherwise had no 
effect on the course. 

On the basis of his figures, the author estimated 
6 to 7 per cent mortality within 10 to 15 years of 
those patients with sarcoid infiltration of the lungs 
in a prefibrotic (mottling) stage. The less favorable 
course in North American Negroes accounts for the 
higher mortality figures in other reports. 

A minority of patients was treated with steroids 
and the author expresses a firm opinion on the 
"suppressive" nature of the responses with no effect 


SMITH, R. Appey, Wurrkugap, T. P., Morris, 
Lorna, and Wittrams, H. Parry. Func- 
tionally active intrathoracic neuroblastoma, 
Arch, Dis. Childhood, Feb., 1961, 36, 82-89. 

(From: The Thoracic Surgical Unit, King 
Edward VIE Memorial Chest Hospital, 
Warwick, and Paediatric Department, Cov- 
entry and Warwickshire Hospital, Warwick. 
England.) 

It is now apparent that certain neuroblastomas 
may be associated with the secretion of pressor 
amines. This paper adds another case, in detail, to 
the list of such tumors in children. The microscopic 
pathology is illustrated and the assay of the cate- 
cholamines in both the urine and the tumor is re- 
corded as being elevated, 

The principal clinical signs are sweating and 
pallor in an apparently otherwise well child. Leth- 
argy is noted and, under observation, intermittent 
fever and hypertension are found. 

The potential complexity of the cell content of 
any tumor originating from the primitive neural 
crest must make classification difficult. However, it 
IS easy to understand how more than one element 
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can be reoresented and ganglioneuroblastoma would, 
perhaps, oe a more accurate designation of the tumor 
described. The authors postulate that this tvpe of 
tumor m: vy undergo spontaneous reversion to a non- 
functioniag ganglioneuroma of adult life, 

There ioes not seem to be any increased risk of 
operation on these children in spite of the increase in 
the presser amines, The Hingerty test is suggested as 
being most useful in the screening of these infants, 
but the urinary determination of vanylmandelic 
acid (V.N..3.) represents a more reliable method for 
ascertaining the presence of an adrenaline-secreting 
tumor, 

There ¿re 2 roentgenographic and 4 photomicro- 
graphic r: productions. —YoAn L. Gwinn, M.D. 


Broor, Corin M., and Lowma N, Roperr M, 
The tmnsfemoral approach to coron ary ar- 
reriogriphy, with particular attention to 
right eoronary artery visualization: an ex. 
perimental study. Radiology, Dec., 1961, 77, 
990-964. (From: The Departments of Pa. 
thologe and Radiology of the Yale Univer. 
sity Sciool of Medicine, New Ha ven, Conn.) 


Lack of constant filling of the right coronary ar- 
tery has oeen one of the persistent problems of 
coronary erteriography. Preferably, the catheter tip 
should be positioned near the anterior aortic sinus 
of Valsalv to opacify the right coronary artery. 


This problem has become particular! y important to 


normal mengrel dogs and the results compared. 
Various filming procedures were used in each tech. 
nique and. njections were made both in asystole as 
well as durng regular cardiac rhythm. 

A comparison of the two techniques reveals that 
in each traascarotid approach the catheter was po- 
sitioned in he left posterior sinus of Valsalva, Injec- 
tion from this location. produced excellent left 
coronary vsuahzation. The right coronary artery 
wis likewise visualized :n all cases but not as well 
in some instances as on the left. Using the trans- 
femoral approach, the tip of the catheter was lo- 
cated in tke anterior sinus of Valsalva and ar. 
teriography produced excellent visualization of both 
the right aid left coronary arteries, The current 
study woukl indicate that the transfemoral ap- 
proach is pæferable.-EZward B. Best, M.D. 





mr 


Moerscu, Herman J. Benign esophageal dys- 
function and disease, Am. F. Digest. Dis., 
Oct., 1951, 6, 964-977. (From: Section of 
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Medicine, Mayo Clinic and Mayo Founda- 
tion, Rochester, Minn.) 


The esophagus is a dynamic organ possessing an 
intricate mechanism and it is prone to all the disturb- 
ances of function and diseases that may involve the 
remainder of the gastrointestinal tract. These are 
discussed under the headings of hiatal hernia, 
achalasia, diffuse spasm, diverticulum, and esoph- 
agitis. 

It is estimated that more than ten million people 
in the United States are afflicted with hiatal hernia 
of which perhaps 25 per cent produce symptoms. 
Three major types are recognized: sliding (82 per 
cent), paraesophageal (8 per cent), and short 
esophagus (10 per cent). The larger hernias are more 
apt to be symptomatic. The condition most often 
affects older obese individuals and may be confused 
with cholecystitis, peptic ulcer, and coronary heart 
disease, Motility pressure studies and esophagos- 
copy are valuable adjuncts to roentgenography. 
Indications for surgery are severe bleeding, ulcera- 
tion, and obstruction. 

Achalasia is an easy roentgenographic diagnosis, 
but it can be confused with a large intraluminal be- 
nign tumor or a scirrhous carcinoma of the cardia. 
In the early cases, motility studies are valuable, 
aided by the mecholyl test. Treatment with dilata- 
tion is 70 per cent satisfactory, but there is a I per 
cent risk of perforation. A Heller muscle splitting 
operation offers 85 per cent chance for relief. 

Diffuse esophageal spasm characterized by simul- 
taneous irregular contractions produces pain and 
dysphagia. During remission of symptoms the roent- 
gen examination is negative. The condition is of 
functional origin, being most frequently found in the 
dynamic type of person. 

Esophageal diverticula may be of the traction or 
pulsion type. The former are seldom symptomatic, 
but the latter usually are associated with symptoms 
of dysphagia, regurgitation, and belching of gas. 
However, these symptoms invariably will be due to 
other associated disorders such as diffuse spasm, 
achalasia, or hiatal hernia. It is therefore mandatory 
that such associated disorders be eradicated at the 
time of diverticulectomy. 

Esophagitis can be asymptomatic and its greatest 
hazard is hemorrhage. The etiology may have an 
allergic or obstructive basis, or it may be due to 
regurgitation of gastric secretion. Long term con- 
servative treatment is advised.— Arch H. Hall, M.D. 


ABDOMEN 


Grice, E. R. N. (Chicago, Ill. Esophago- 
gastrointestinal leiomyo(sarco)mas. dm. F. 
Med., Oct., 1961, 37, 591—618. 

The author finds that smooth muscle tumors occur 


all along the alimentary canal. The order of regular 
relative frequency, by organs, is stomach, esophagus, 
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small intestine (jejunum, duodenum and ileum), 
colon, rectum, mouth and pharynx. The first com- 
prehensive review of these tumors was compiled by 
Virchow in 1863. After Virchow about 2,000 esoph- 
agogastrointestinal leiomyo(sarco)mas have been 
reported in the universal literature. 

Palpable, nodular, but asymptomatic smooth 
muscle tumors occur quite frequently within the 
wall of the alimentary canal (interstitial type). The 
comparatively few which increase in size (intra- 
mural, intraparietal), grow either towards the out- 
side (subserous) or towards the inside (submucous). 
Peristalsis may extrude them (extraluminal) or in- 
trude them (intraluminal), whereupon they acquire 
a polypoid appearance, sessile or pedunculated. 
These tumors are usually solid, well demarcated 
(never encapsulated), occasionally multiple. They 
may ulcerate, bleed and/or calcify. The benign form 
(leiomyoma) is more frequent (in most tabulations, 
by ratio of 3:1) than the malignant form (leio- 
myosarcoma). 

A positive diagnosis of tumor type can be made 
only through histologic examination. The symp- 
tomatology and roentgenologic findings of “diges- 
tive" leiomyo(sarco)mas vary with the type, size 
and location of the tumor; hence, no true generaliza- 
tion can be attempted. Eventually, extraluminal 
types cause pressure symptoms, the intraluminal 
types occlude, a few submucous and subserous types 
obstruct (by intussusception or volvulus). The most 
frequent symptom is bleeding from the gastrointes- 
tinal tract, with ensuing anemia. The most common 
roentgenologic features are benign appearance (even 
in leiomyosarcomas), ulceration, calcification, and 
an over-all involvement more extensive than clini- 
cally expected. 

The author gives a very complete discussion of 
these types of lesions and includes a very extensive 
bibliography.—Peter C. Truog, M.D. 


Bacuracu, WiLLiAM H. Observations upon the 
complete roentgenographic healing of neo- 
plastic ulcerations of the stomach. Surg., 
Gynec. © Obst, Jan., 1962, rr4, 69-82. 
(From: The University of Southern Cali- 
fornia School of Medicine and The Veterans 
Administration Hospital, Los Angeles, Calif.) 


This article presents the results of an 311 year 
search for indisputable evidence of healing of proven 
gastric malignancies under medical ulcer manage- 
ment. The rewards are largely disappointing. The 
need for improving roentgenologic examinations is 
noteworthy. 

Gastric cancer can develop in anyone, including 
persons with present or past gastric ulcer. The re- 
quirements for a properly documented case of healed 
neoplastic ulcer are: (1) that pretreatment and 
post-treatment roentgenograms be technically satis- 
factory and show similar areas in detail, (2) that the 
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lesion found at surgery be at the same site as the 
treated lesion, and (3) that the presence of cancer be 
demonstrated sufficiently soon after the alleged 
healing to permit conclusion that the lesion was, in 
fact, cancer from the outset. 

In the interpretation of the therapeutic test, the 
requirements are: (1) that the lesion reduce in size, 
and (2) that within a further reasonable period the 
lesion disappear completelv. The value of the thera- 
peutic trial in the differential diagnosis of gastric 
ulcer rests on the premise that a malignant ulcer 
will not show healing on medical management. The 
author confirms this premise by a search of the 
world literature and a survey of the experiences in a 
1o year period of 76 radiologists which yielded only 
IO cases of complete roentgenologic disappearance 
of neoplastic gastric ulcer. He states that it is doubt- 
ful if complete roentgenologic healing of cancerous 
ulcer has ever been reported.-— David C. Alfeine, 


M.D. 


Mansuak, R. H. Roentgen findings in lesions 
of the small bowel. 4m. F. Digest. Dis., Nov., 
1961, 6, 1084—1114. (From: The Department 
of Radiology, Mount Sinai Hospital, New 
York, N. Y.) 


For this study 8 ounces by volume of barium 
sulfate and water to make 16 ounces are employed 
by using commercial USP barium sulphate with a 
suspending agent. Compression roentgenograms of 
the terminal ileum are necessary, Barium enema 
examination is advisable to exclude obstruction in 
the colon, before the small bowel study is under- 
taken. 

The findings of dilatation of the bowel lumen, 
segmentation of the barium column, hyperzecretion, 
motility changes and alterations in the mucosal 
markings are more specific than suspected and suf- 
ficiently important to be of diagnostic value in the 
malabsorption syndrome. (1) Idiopathic steatorrhea 
(sprue) is characterized by dilatation, best seen in 
the mid and distal jejunum, Segmentation, which is 
most marked in the ileum, appears in two forms, im- 
mediate and delayed. Worm or string like strands 
of barium are seen between the segmented clumps 
of barium. The residual barium may appear as 
coarse, mottled or amorphous. Hypersecretion is 
common. Thickening of the folds occurs. The 
"moulage sign" refers to the appearance of the 
small intestine in sprue, which resembles a tube into 
which “wax has been poured and allowed to harden,” 
occasioned by apparent effacement of the mucosal 
folds. (2) Secondary sprue. In lymphosarcoma most 
cases do not produce the sprue pattern. In 42 pa- 
tients with lymphosarcoma, 4 had a sprue pattern 
and 2 had a sprue pattern with thickening of bowel 

all suggestive of tumor infiltration. Whipple's dis- 
ease had roentgen findings of sprue pattern with 
less dilatation and more thickening of the folds. 





Abstracts of Radiological Literature 


JEUSE, 1962 


There were 4 cases, 3 with above descri bed findings 
and 1 with normal small bowel. (3) Pancreatogenous 
steatorrhea, The findings were usually normal, 
Regional enteritis is divided into stenotic and non- 
stenotic type. The valvulae conniventes are blunt, 
fattened and thickened. The bowel lumen becomes 
irregular within; later she mucosa assumes a cobble- 
stone appearance as a result of ulceration. When the 
lumen is narrowed by cicatricial contraction, skip 
areas represent a characteristic feature. Pseudodi- 
verticula show eccentric skip areas. Loops may ap- 
pear to surround a mass which is often not abscess 
but indurated mesentery. In the stenotic stage, di- 


zd 


r 


fibrosis and stenosis. Ulceration, fistula and per- 
foration are most frequent in the distal ileum; less 
common in the jejunum and duodenum; involve- 
ment of the colon is net infrequent. Recurrence at 
the site of the new terminal ileum is common in 
patients who have had a sidetracking operation. 
Carcinoma was seen in the small bowel in 2 patients 
with long standing enteritis. 

The lymphosarcoma of the small intestine pro- 
duces a paucity of symptoms and signs which makes 
the diagnosis difficult until late. The predominant 
invasion of the mesentery by lymphosarcoma infre- 
quently causes obstruction in contrast to the meta- 
static carcinoma with mesenteric involvement in 
which incomplete obstruction is common. The poly- 
poid form may be a lead point to intussusception. 
The intramural invasion may cause a narrowed area 
and relative dilatation, the so-called “aneurysmal” 
dilatation. Multiple small pea-sized nodular defects 
are usually observed in the ileum and may be seen 
in the colon. An endo-exo-enteric form with ex- 
cavation is also noted, as seen with other sarcomas 
of the intestine, 

In Hodgkin’s disease the same patterns occur as in 
lymphosarcoma, except aneurysmal! dilatation, fis- 
tula and perforation. Fibrosis and tapered na rrowing 
are not infrequently noted. 

Carcinoma arises predominantly from the jejunum 
and exhibits the same appearance as elsewhere in the 
intestine. Carcinoid is found mostly in the distal 
ileum and may be difficult to differentiate from car- 
cinoma or other nodular intraluminal filling defect, 

Lupus erythematosus end periarteritis cause mini- 

mal inflammatory changes. 


Other lesions to be comsidered in the differentia! 
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near the ligament of Treitz; hemangioma which 
usually contains multiple phleboliths and produces 
submucosal defects without obstruction; polyps 
which, particularly if small, are detected with difh- 
culty—the larger ones are symptomatic and seen to 
lead to intussusception; protein-losing gastroenter- 
opathies, as described by Menetrier; and scleroderma 
in which the findings are similar to those seen in the 
esophagus, the dilatation being striking and most 
marked in the region of the duodenal loop. 

The article is profusely illustrated with 34 roent- 
genographic reproductions of various lesions.— 


H. Joseph Cronin, M.D. 


Sampson, P. A., and Wacker, F. C. Dilatation 
of the colon in ulcerative colitis. Brit. M. J.s 
Oct. 1961, No. §260, 1119-1123. (From: De- 
partment of Surgery, University of Birming- 
ham, Birmingham, England.) 





This article deals with one of the uncommon and 
serious complications of ulcerative colitis. 

The so-called toxic dilatation is a prelude to per- 
foration of the colon and surgical intervention 1s 
indicated as soon as anemia and electrolyte imbal- 
ance (if present) are corrected. During the § years 
preceding the article, 168 cases of ulcerative colitis 
came to surgery, and of these 14 had dilatation of 
the colon. All r4 had total colectomies, which the 
authors believe to be the surgical method of choice, 
with a low mortality rate of 30 per cent. 

It is suggested that neither hypokalemia nor de- 
struction of the myenteric plexus is an important 
etiologic factor in the development of this condition. 
A more likely explanation would appear to be that 
it is due to structural damage to smooth muscle by 
ulceration and inflammation advancing through the 
thickness of the intestinal wall. 

The value of simple roentgenographic examination 
of the abdomen without recourse to barium studies, 
which would be dangerous in such circumstances, is 
emphasized. 

Four illustrative cases are presented.—A. L. Tur- 
ner, M.D. 


Kaiser, E. Congenital and acquired changes in 
gallbladder form. 4m. J. Digest. Dis., Oct., 
1961, 6, 938-953. (From: Department of 
Surgery, Stadtspital Waid, Zürich, Switzer- 
land). 


Apart from the gallbladder diseases caused by 
inflammation and stone formation, there are also 
less frequently occurring congenital and acquired 
changes in the form of the gallbladder, the clinical 
importance of which is controversial. The congenital 
changes of form are: the pendulous gallbladder, 
syphonopathy, or the acutely flexed gallbladder, 
Phrygian cap, hour-glass form, diverticula, septa, and 
dilated Luschka ducts. The acquired changes are: 
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the adenomyofibromatosis of the collum-cysticus 
segment, the controversial sclerosis of the collum- 
cysticus sphincter, and the frequent strawberry gall- 
bladder. 

The main thesis of this paper is that the changed 
form of these gallbladders does not necessarily ex- 
plain their pathologic significance. When stasis 1s 
the result of the altered form of the gallbladder, it 
may in turn lead to stone formation and inflamma- 
tion which then cause the first discomfort of the 
patient. All of the conditions listed above can con- 
ceivably lead to dyskinesia (stasis) and inflamma- 
tion. Conditions such as cholesterolosis can be 
termed a true prelithiasis and can cause symptoms 
identical to those of patients suffering from lithiasis. 


—Arch H. Hall, M.D. 


Berk, J. Epwanp. Postcholecystectomy syn- 
drome. 4m. J. Digest. Dis., Oct., 1961, 6, 
1002-1016. (From: Departments of Medicine, 
Sinai Hospital of Detroit and Wayne State 
University College of Medicine, Detroit, 
Mich.) 


The postcholecystectomy syndrome is a loosely- 
used, nonspecific clinical term that broadly refers 
to a variety of symptoms of different causes. At 
times the true cause may not even be evident at 
surgical exploration. 

'The syndrome can stem from an erroneous initial 
diagnosis of biliary disease prior to the cholecystec- 
tomy. Gaseous dyspepsia is not specifically related 
to gallbladder disease. It is more commonly associ- 
ated with inadequate dentition, air swallowing, hiatal 
hernia, colonic dysfunction, overuse of laxatives, 
peptic ulcer, coronary disease, tension or anxiety 
states, or even cancer in other organs. A thorough 
preoperative survey of the above listed possibilities 
prior to every cholecystectomy is indicated. 

Incomplete surgery resulting in a cystic duct rem- 
nant, overlooked ductal stone, overlooked malig- 
nancy, or biliary fistula may be a causative factor. 
Injury during surgery producing bile peritonitis or 
bile duct stricture should be considered. Residual 
inflammatory changes in adjacent structures such as 
cholangitis, hepatitis and pancreatitis may produce 
symptoms. Stenosis of the sphincter of Oddi is an 
occasional cause of distress and can be detected by 
intravenous cholangiography. Pyloro-duodenal ad- 
hesions may be distressing after gallbladder removal. 

The term biliary dyskinesia is considered by some 
to be a major factor for unsatisfactory results after 
cholecystectomy. By using serial cholecystography, 
transparieto-hepatic vesicular puncture with radio- 
manometry, chronovolumetric estimation of bile 
flow using biliary drainage, and preoperative radio- 
manometry it may be shown that functional de- 
rangements commonly coexist with organic disease. 


—Arch H. Hall, M.D. 


biog. 


GYNECOLOGY AND OBSTETRICS 


Department of Obstetrics and Gynecology, 
Baylor University College of Medicine, and 
Jefferson Davis Hospital.) 


Uterine phlebograms are roentgenograms of the 
venous outflow of the uterus, obtained by injecting 
radiopaque media into the myometrium of the 
fundus. By taking immediate and delayed roent- 
genograms, the rapidity of the blood outflow, the 
number and size of the blood vessels, and the loca- 
tion of the venous drainage of the uterus and adnexa 
can be demonstrated, 

The technique of injection is similar to that out- 
lined by Topolanski-Sierra. Preparation similar to 
that done for hysterosalpingography is performed 
with the patient in the lithotomy position. No pre- 
medication is given. A special cannula with a needle 
is inserted through the endocervical canal to the 
fundus. The needle is then cleared of air and pro- 
jected through the cannula into the myometrium. 
One hundred and fifty units of hyaluronidase in 3 
ml. of normal saline is injected into the myometrium. 
Twenty milliliters of renografin, 60 per cent, is then 
injected following an intravenous sensitivity test. 
The dye is injected in a period of 30 to 40 seconds. A 
film is exposed immediately at the end of the injec- 
tion and a second film 20 seconds later. If intra. 
venous pyelography is desired, the usual number and 
intervals for those films are obtained. 

The purpose of this study is to correlate the 
venous drainage of the uterus and adnexa with a 
clinical diagnosis. One hundred and five patients 
were included in this study, 11 of whom were con- 
sidered gynecologically normal with normal phlebo. 
grams. These were compared with 94 patients with 
various pelvic conditions including 22 with findings 
compatible with the pelvic congestion syndrome. 

The uterine phlebograms demonstrate definite 
physical changes in the venous drainage of the 
uterus and adnexa in patients with various clinical 
diagnoses. This paper outlines these findings.— 
Eugene F. McDonald, M.D. 


Dockerty, Marcoim B. Malignancy compli- 
plicating endometriosis: pathologic features 
in 9 cases. dim. T. Obst. & Gynec., Jan., 1962, 
93, 175-179. (From: The Section of Surgical 
Pathology, Mayo Clinic and Mavo Founda- 
tion, Rochester, Minn.) 

Nine cases are presented in which carcinoma ap- 
parently originated from lesions of both internal and 
external endometriosis, The author believes that 
such a complication occurs much more frequently 
than is indicated by this type of sampling, in which 
actual proof of the sequence is unquestioned. 
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Although endometriosis can often be diagnosed 
from pelvic examination, in patients over 4O years 
of age it is unwise to regard an adnexal mass as rep- 
resenting benign endometriosis until this is proved by 
surgical exploration.— Eugene. Y. McDonald, M.D. 


GENITOURINARY SYSTEM 


ALLEN, R. Parker, and Coxpow, Vina, R, 
Transitory extraperitoneal hernia of the 
bladder in infants t bladder ears). Radiology, 
Dec., 1961, 77, 979-983. (From: Radiology 
Department, Children’s Hospital, Denver, 


Colo.) 


There are three tvpes of herniation of the bladder: 


X a 


the age of one year. Of the 35 infants showing this 
condition, 27 were males and 33 were less than 6 
months of age. These protrusions were most often 
seen when the bladder was partially filled and were 
transitory, 

Their occurrence is probably related to the size 
and position of the bladder in infants and to the per- 
sistence of a large inguinal ring. This probably 
represents à variation jr. normal development even 
though the instance of clinical inguinal hernia is 
higher than is expected in the normal population. 

Hlustrative roentgencgraphic reproductions are 
presented.» alter H. Jarvis, Tr., M.D. 


Hare, Burr B., and Graincer, Frank A, 
Percutaneous transfemoral aortography in 
the investigation of hypertension of renal 
origin. 7. Canad. Assoc. Radiologists, Dec., 
1961, 72, 126-132. (From: Department of 
Radiology, Royal Victoria Hespital, Mont- 
real, Canada.) 


The demonstration by Goldblatt of the potential 
part played by narrowing of the renal artery in the 
etiology of hypertension opened up a vast new 
field in the investigation and treatment of this dis. 
ease. Within the past decade many workers have 
investigated the problem with the use of contrast 
visualization of the renal arteries. In most of these 
investigations, visualization of the renal arterial Sys- 
tem has been via the translumbar route. The au- 
thors state that in the experience at their institution 
translumbar aortography has not vielded consist- 
ently satisfactory visualization of the renal arteries, 
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Because of this, and the potential hazards of this 
approach, they have adopted the method of cathe- 
terization of the femoral artery. 

In their series of 72 renal angiograms, 53 were of 
patients with hypertension of suspected renal origin. 
Of the 72 angiographic procedures, 9 were failures. 
The reasons for the failures are described. Of the 
63 successful examinations, equal and adequate 
visualization was obtained in 48. In 46 hypertensive 
patients, arteriographic abnormalities were found in 
26 (56 per cent). Of 13 constricting lesions demon- 
strated, § showed post-stenotic dilatation. Eleven of 
the 13 narrowings were interpreted as being due to 
atherosclerotic plaques, one to an adhesive band, 
and the other uncertain. One case of particular in- 
terest, with a definite stenosis and marked post- 
stenotic aneurysmal dilatation of the main renal 
artery, showed multiple tiny interlobar artery an- 
curysms suggesting periarteritis nodosa. This was 
the clinical diagnosis, and was pathologically proven. 

There were 20 hypertensive patients with normal 
angiograms, and 16 of these revealed a normal pvelo- 
gram. Of interest is the fact that 12 hvpertensive pa- 
tients with abnormal angiograms revealed no pyelo- 
graphic abnormality. Even this small number of 
cases is quite suggestive that normal pyelographic 
studies in no way exclude the presence of renal ar- 
tery abnormality. It is noted that 3 patients with 
localized stenotic vascular lesions were normoten- 
sive. 

The technique of the procedure and the indica- 
tions, contraindications and complications are dis- 
cussed. Several excellent reproductions of aorto- 
grams are included.— Douglas 8. Kellogg, M.D. 


Viamonte, MawvuEr, JR, Myers, Miron B., 
Soro, Manuet, Kenyon, Norman M., and 
Parks, Raymonp E. Lymphography: its role 
in detection and therapeutic evaluation of 
carcinoma and neoplastic conditions of the 
genitourinary tract. 7. Uro/., Jan., 1962, 37, 
8s—go. (From: The Departments of Radiol- 
ogy, Urology and Surgery, University of 
Miami School of Medicine, and Jackson 
Memorial Hospital, Miami, Fla.) 


Although the first roentgenographic demonstra- 
tions of the lymphatic system in the living human 
being were made in the early 1930's, this method of 
roentgen diagnosis has received little attention in 
the American literature until recently. 

The lymph vessels are minute transparent super- 
ficially located structures which can be identified by 
the injection of a suitable colored water soluble 
medium such as patent blue violet. This dye mixed 
with xylocaine is injected subcutaneously at multi- 
ple sites and within one hour after injection. the 
lymphatic vessels can be identified. When the lower 
extremities are used, it is important to mobilize both 
feet with Thomas splints. A one and one-half inch 
transverse or longitudinal incision is made just prox- 
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imal to the site of injection of the blue dye. The 
lymphatic vessel is identified and an untied ligature 
placed around it. A No. 27 or 30 needle is then in- 
serted, to which is attached a small polyethylene 
tube used to catheterize the lymphatic vessel. When 
this is satisfactorily accomplished, approximately 
12 ec. of ethiodol is injected at a rate of approx- 
imately 0.2 cc. per minute. Too rapid injection re- 
suits in extravasation, pain, and intravenous trans- 
port of the oily medium. After injecting the first 2 cc. 
of ethiodol, roentgenograms are made of the ankle 
and of the pelvis in order to determine if there is any 
extravasation, and also to identify the positive 
signs of lymphatic rather than venous channels. The 
wound is closed following which anteroposterior 
roentgenograms are taken of the legs, thighs, pelvis, 
abdomen, and thoracic area. Anteroposterior roent- 
genograms of the pelvis and abdomen made 24 to 48 
hours after injection help to evaluate the visualized 
lymph nodes. These may remain visible for 2-3 
months and can be studied by serial roentgeno- 
grams. 

The lymphatic channels can be recognized on the 
roentgenogram by their dichotomic divisions and by 
notches which appear every 0.5 to 1 cm. representing 
the lymph valves. The first stage lymph nodes in the 
lower extremities are the superficial inguinals. From 
here, the medium opacifies the deep inguinal lymph 
nodes, the iliac nodes, and the para-aortic chain. The 
latter drain into the cisterna chyli at about the level 
of the second lumbar vertebra. The opaque medium 
reaches the thoracic duct and the supraclavicular 
fossa in about one hour after the beginning of the 
injection into the foot. 

The normal lymph nodes, as visualized by this 
method, are variable in size and shape. Marginal in- 
dentation is noted at the site of the lymph node 
hilus which corresponds to the efferent lymphatics. 
These are usually larger than the afferent lymphatics 
in the normal individual. 

In addition to injecting the lower extremities, the 
authors have also used the dorsal lymphatics of the 
penis from which there is rapid transfer of the ethio- 
dol into the inguinal lymph nodes. 

By these methods, detection of lymph node me- 
tastasis from genital organs and urinary tract has 
been possible when otherwise unsuspected on a clini- 
cal basis. Lymphography aids in showing the rela- 
tion of abnormal pelvic and abdominal masses when 
there may or may not be some displacement of the 
ureters. Patients with postadenectomy edema may 
be studied by this method. If the edema is due to 
blockage of the lymphatics, one may expect to see 
dilated lymphatic channels and such findings as 
dermal backflow are not uncommon. In other in- 
stances, residual lymph nodes may be detected fol. 
lowing surgery for the removal of metastatic car- 
cinoma in this distribution. Acute and chronic in- 
flammatory lymph nodes show a different pattern 
than those which are invaded by neoplasm. 

The serious complication of this procedure could 
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be secondary pulmonary fat embolism from intra- 
venous Injection of the contrast medium. However, 
if the procedure is carried out properly and the in- 
jection is extremely slow, there should be little or no 
chance of this complication. George W. Chamberlin, 
M.D. 


SCHAFFER, Burton, Gourp, R. Jonn, War. 
LACE, SIDNEY, Jackson, LAIRD, IvKER, 
Miron, Leperman, Pav R., and Ferrer, 
THeopore R. Urologic applications of lym- 
phangiography. Y. Urol., Jan. 1962, $7, 
19-96. (From: The Departments of Radiol. 
ogy and Urology, a Division of the Phila. 
delphia General Hospital and the Depart. 
ments of Radiology, Medicine and Urologv 
of the Jefferson Medical College, Philadel. 
phia, Pa.) 

The authors report on the clinical applications of 
lymphangiography in the study and evaluation of 
180 patients, 46 of whom had lesions involving the 
genitourinary tract. Their technique has previously 
been described and briefly consists of localization of 
the lymphatic vessels with blue dye, cannulation, 
and slow injection of an oily contrast substance with 
subsequent visualization. of the inguinal, pelvic, 


E 
retroperitoneal lymph nodes, thoracic duct, and 
supraclavicular lymph nodes. In many instances, 


this procedure is combined with intravenous and 
retrograde pyelography and cavography. 

The presence of metastatic malignancy without 
palpable lymph nodes may be detected as illustrated 
in patients with carcinoma of the penis, prostatic 
carcinoma, testicular malignancies, carcinoma of the 
bladder and kidney. This procedure may be used in 
the surgical management of the patient as an aid 
in determining the type and extent of treatment. 
The presence of collateral channels connecting the 
right and left lymphatic chains and retroperitoneal 
and pelvic regions indicates the need for bilateral 
lymph node dissection for the control of spreading 
malignancies. The completeness or incompleteness 
of the surgical removal of the lymph nodes and 
lymphatics can be demonstrated by this method. 
The radiation effects on lymph node metastases 
can also be evaluated bv the use of Iymphangi- 
ography. 

Complications from the procedure have been few 
and mild. In one patient with extensive metastatic 
malignancy and complete block of retroperitoneal 
lymphatics the injection of a large amount of con. 
trast substance resulted in pulmonary infarction 
presumably as the result of communication between 
the lymphatic and venous systems in the retroperi- 
toneal area. This complication can be avoided by 
using smaller amounts of opaque medium and a very 
slow rate of injection. 

One table and 9 figures illustrating various condi- 
tions encountered are included in this paper.— 
George W. Chamberlin, M.D. 
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DvnaovLoz, P., Le GRÉ, J., Meryantan, R., and 
SERRATRICE, G., Erude radiologique et valeur 
statistique des corps vertébraux lombaires à 
tendance cunéiforme, ( Radiologic study and 
statistical evaluation of lumbar vertebral 
bodies with cuneiform tenden cy.) F. de radiol., 
d'électrof. et de méd. nucléaire, 1961, 42, 629- 
641. (From: Service central de Radiologie de 
l'Hôpital de la Timone, and Centre médico. 
social Doria, Marseille, France.) 

With the increase in various forms of “socialized” 
medicine as well as in medicolegal problems, the 
causal relationship between trauma and wedging of 
vertebral bodies requires closer scrutin y by the medi- 
cal profession, particularly the roentgenologists. The 
authors studied 100 cases suffering backaches follow- 
ing occupational injuries and compared them with 93 
volunteers without a traumatic history. Wedge- 
shaped deformity of the vertebrae was found in 38 
per cent in the former group as compared with p. 
per cent of the latter. While this difference appears 
to be of statistical importance, the authors empha- 
size that many conditions other than a post-trau- 
matic status may give rise to the cuneiform tend- 
ency. Wedging of multiple vertebrae is found in 
congenital anomalies and disturbances of growth; 
e.g. epiphysitis, osteomalacia due to various etiolo- 
gies, etc. The normal difference in anterior and pos- 
terior heights, as measured in the lateral view, is 3 
mm. for Li and 2 mm. for the other lumbar ver- 
tebrae. Since wedging is a physiologic characteristic 
of the dorsal vertebral bodies, this region lends itself 
less readily for satisfactory investigation. Post- 
traumatic wedging is more likely to occur in an 
isolated vertebral body, 

The authors make no definite conclusions and ad. 
mit that the number of patients studied should be 


far greater before any valid statements on this sub. 


LI 


ject can be made.— 7. Zausner, M.D. 


tion in congeniral hip dysplasia. Radiology, 


Jan., 1967, 78, 19-28, (Address: 32 Spear Sr., 
Quincy, Mass.) 
Single-exposure, multi ple-plane  laminagraphy 


(book laminagraphy) is the procedure of choice for 
accurate assessment of the anteroposterior plane of 
the dysplastic hip. Three cuts are made: through the 
level of the normal hip, and 1 em. anteriorly and 
posteriorly to the norma! hip. By this method the 
gonadal dose is reduced bv a factor of approximately 
8o per cent when compared with other methods. 
Satisfactory views were cbtained even when a plas- 
ter cast had been applied. Few repeat examinations 
were necessary. 


The majority of hip dislocations have been found 


to be either simple lateral or lateral and cephalad. 
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Anterior dislocations were not encountered except in 
association with trauma or secondary to attempted 
reduction. Posterior dislocations were most apt to 
occur in older children whose congenital hip defects 
had never been corrected. When there is no added 
anterior or posterior dislocation both hips appear in 
the same plane on the laminagrams. The diagnostic 
problem becomes more difficult if there is bilateral 
displacement because of the lack of a "normal 
guide.” The most valuable information results from 
post reduction studies. 

Illustrative roentgenographic reproductions are 
included. alter H. Jarvis, Fr., M.D. 


Kors, Fenix O., and SreiNBacu, Howanp L. 
Pseudohypoparathyroidism with secondary 
hyperparathyroidism and osteitis fibrosa. 
y. Clin. Endocrinol., Jan., 1962, 22, 59-70. 
(From: Departments of Medicine and Radi- 
ology and the Metabolic Research Unit, 
University of California School of Medicine, 
San Francisco, Calif.) 

Two cases are reported in detail that were similar 
to the cases described by Albright of the Seabright- 
Bantam syndrome of pseudohypoparathyroidism. 
These children have round faces, stubby fingers and 
toes with short fourth and fifth metacarpals and 
metatarsals, subcutaneous ossification, low serum 
calcium and high serum phosphorus levels with mild 
tetany and no renal failure. There is no phosphaturic 
response following the administration of parathyroid 
hormone. The authors’ cases showed, in addition, the 
characteristic findings of hyperparathyroidism; 7.e., 
elevated serum alkaline phosphatase, mild generalized 
demineralization of bone with subperiosteal resorp- 
tion of bone about the middle phalanges on the radial 
side, absence of the lamina dura about the teeth, 
some areas of bone destruction and mottling of the 
skull. One case had bilateral slipped femoral epiph- 
vses. The above changes of hyperparathyroidism 
were reversed following treatment to lower the 
serum phosphorus concentration. The patients were 
placed on a low phosphate diet, alumina gel, pro- 
benecid and vitamin D. The low serum calcium 
level and the high phosphorus level returned to nor- 
mal as did the serum alkaline phosphatase. The 
short metacarpals and metatarsals remained un- 
changed and were thought to represent a genetic 
change and not a metabolic disturbance. The bone 
age was generally accelerated in these children, and 
the tubular bones were abnormally wide in the 
center of the shafts, due to lack of constrictive re- 
modeling by the periosteum. 

'The Ellsworth-Howard test is discussed. This test 
estimates the renal phosphaturic response to para- 
thyroid hormone and differentiates between hypo- 
parathyroidism and pseudohypoparathyroidism. 

The coexistence of pesudohypo- and hyperpara- 
thyroidism is explained as follows: (a) the lack of 


* response of the renal tubules to parathyroid hor- 
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mone results in retention of phosphate and elevation 
of the serum phosphorus level; (b) the reciprocal 
fall of serum calcium leads to tetany; (c) stimulation 
of the parathyroid glands results in secondary hyper- 
parathyroidism; (d) resorptive changes produced by 
the osteoclasts result in osteitis fibrosa; and (e) the 
high phosphorus and low calcium levels persist due 
to lack of response of the renal tubules to the para- 
thyroid hormone.— Charles W. Cooley, M.D. 


Barry, Hucu C. (Sydney, Australia.) Sarcoma 
in Paget’s disease of bone in Australia. 7. 
Bone & Joint Surg., Dec., 1961, 43-4, 1122- 
1134. 

Paget’s disease of bone appears to be more com- 
mon in Australia than in many other countries. The 
great majority of the patients has neither symp- 
toms nor clinical signs; the diagnosis is made mostly 
from routine roentgenographic examinations for un- 
related reasons. Pain is seldom a complaint, and 
only rarely does pain present a problem in the treat- 
ment. This absence of pain in Paget’s disease in 
Australia is at a variance with the experience of 
clinicians in other countries. Men are affected nearly 
twice as often as women. 

In contrast to the high incidence of Paget’s dis- 
ease of bone, the development of sarcoma in Paget's 
disease is rare in Australia. Some surgeons have 
seen over 100 cases of Paget's disease and have 
not yet encountered a single instance of malignant 
change. The author estimates that the malignant 
changes seen in Paget’s disease probably occur in 
less than t per cent. A series of 2g bone tumors 
arising in Paget’s disease (12 not proved by biopsy) 
that were treated in the teaching hospitals in Sydney 
during 1950 through 1959 are reviewed. An addi- 
tional 2 other cases were reported making a total of 
31 cases. In 5 of these cases there was a history of 
trauma prior to the development of the sarcoma, but 
there is no evidence that a malignant change de- 
veloped as a result of a fracture or surgical interven- 
tion. All of the tumors found were osteogenic sar- 
comas with the exception of 1 fibrosarcoma, 1 
chondrosarcoma and 1 giant-cell tumor. 

The treatment of the malignancy consisted in 
amputation, deep roentgen therapy and palhative 
measures.-—Peter C. Truog, M.D. 


Meszaros, WirLIAM T., and Sisson, MELVIN. 
Mvelofibrosis. Radiology, Dec., 1961, 77, 
958-967. (From: The Departments of Radi- 
ology, Cook County Hospital, Chicago, Tl., 
and Oak Forest Hospital of Cook County, 
Oak Forest, Ill.) 


M velofibrosis is a syndrome of progressive fibrosis 
of the bone marrow with myeloid metaplasia and a 
leukemoid blood picture. The term "myelosclerosis" 
indicates associated bone formation within the mar- 
row. The condition may be "idiopathic" or “pri- 
mary," and secondary in association with or from 


TISS 


reaction to certain proliferative processes; 7.¢., mye- 
loid leukemia, lymphosarcoma, metastatic carci- 
noma, myeloma, polycythemia vera, and tubercu- 
losis and may also be produced by certain toxic 
agents; e.g., irradiation and industrial solvents. The 
marrow is replaced by fibrous tissue, either patchy 
or diffuse. The bone trabeculae are thickened and 
new bone formation is present (myelosclerosis). A 
leukemoid blood picture is noted, and anemia with 
evidence of abnormal erythropoiesis is the usual 
finding. On physical examination, splenomegaly or 
hepatosplenomegaly is present. 

On the roentgenogram, the bones mav appear 
normal, even when the marrow examination shows 
considerable evidence of myelofibrosis. Increased 
bone density is noted in 30 to sO per cent of the pa. 
tients, affecting most frequently the ribs, spine, pel. 
vis, femora, and occasionally the skull, Mottled or 
"moth-eaten" areas of decreased bone density and 
occasionally well defined osteolytic areas have been 
noted. Splenomegaly or hepatosplenomegaly is de- 
monstrable roentgenologically. Periosteal reaction is 
occasionally observed. A "secondary" gouty arthri- 
tis may develop rapidly. 

Conditions to be differentiated from m yelo- 
sclerosis are myeloid leukemia, sickle.celland Cooley's 
anemia, metastatic carcinoma, osteopetrosis, Paget's 
disease, fluorine osteosclerosis, urticaria pigmentosa, 
and multiple myeloma, 

Therapy is largely supportive. The duration of 
life may vary from months to several years. If there 
is à pronounced hemolytic component to the anemia, 
steroid therapy or splenectomy may be indicated. 

Three cases are presented with illustrations of the 
roentgenographic findings.— alter. H. Farris, Jr., 


Horing, H. Epwanp, Bropey Ropert 55 and 
BoraNb, H. Curistine. Pulmonar y hypertro- 
phic osteoarthropathy. Lancet, Dec., 1961, 
No. 7215, 1269-1274. (From: The Vascular 
Section of the Edward B. Robinette Founda- 
tion, Department of Medicine, and School of 
Veterinary Medicine, University of Pennsyl. 
vania, Philadelphia, Pa.) 


Osteoarthropathy is described as a syndrome con- 
sisting of (a) nonpitting swelling of the tissues over 
the ends of long bones, (b) clubbing of the digits, (c) 
the roentgenographic appearance in distal long bones 
of periosteal new-bone formation. The etiology is 
unknown; humoral and neurogenic theories are pro- 
posed. Osteoarthropathy, usually in association with 
chest neoplasms, occurs in the dog. Its development, 
physiology, clinical course and roentgen manifesta- 
ions were studied in ¢ adult humans and 7 dogs 


Abstracts of Radiological Literature 


June, 1962 


with lung tumors. 

The limbs of the degs showed an overgrowth of 
highly vascular connective tissue investing tendons 
and bones composed cf dense collagenous bundles 
and many thick-walled vessels. Most of the new- 
bone formation was subperiosteal, but occasional] y, 
in areas of fibrochondroid metaplasia, ossification 
appeared in the soft tissues. 

Blood flow in superficial tissues, vessel and bone 
was selectively measured and the study suggests 
that the increased flow was to the thick connective 
tissue Investment; there was no increase in the vas- 
cularity of bone. Blood gas studies showed no indi- 
cation of venoarterial shunt in the pulmonary cir- 
culation. 

Certain surgical procedures directed to the treat- 
ment of the pulmonary neoplasm produced amelio- 
ration of the osteoarthropathy with diminution in 
swelling and blood flow and eventual resolution of 
the newly formed bone. Some of these etfects were 
obtained after severance of the lung pedicle, after 
rib resection or incision of parietal pleura. Vagoto- 
my also proved effective. 

The primary anatomic change in the limb is the 
overgrowth of vascular connective tissue and this 
preceded the formation of new bone. When chest 


means of cross-circulation studies gave ne gative re- 
sults, but the prompt regression of soft tissue swell. 
ing after vagotomy or alter interruption of fibers of 
the vagus during dissection of the lung root strongly 
supports a neurogenic theory. The authors suggest 
that underlving pulmonary osteoarthropathy there 
is a reflex mechanism mediated, in part, by afferent 
vagal fibers in the lung: the efferent pathwavs are 
undetermined.—fack Reynolds, M.D. 


GiNsBURG, JEAN, and Brown, J. B. Increased 
oestrogen excretion in hypertrophic pulmo- 
nary osteoarthropathy. Lancet, Dec., 1961, 
No. 721:, 1274-1256. (From: Department of 
Obstetrics and Gynaecology, Charing Cross 
Hospital! Medical School, London, W.C.2, 
England, and The Clinical Endocrinology 
Research Unit, Medical Research Council, 
University of Edinburgh, Edinburgh, Scot- 


land.) 


This is a concise and valid piece of work, revealing 
the interesting fact that men with pulmonary osteo- 
arthropathy excrete more than twice the amount of 
estrogen recovered from controls.— Tac Reynolds, 
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HEMISPHERECTOMY...surgical removal of left cerebral hemisphere 
for uncontrollable seizures following infantile hemiplegia 


Radiographs on Kodak Blue Brand medical x-ray film, 
surgery photographed on 35mm Kodak Ektachrome film. 














Figure 3. Prone lateral view Figure 4. Left side uppermost laterally recumbent view 
Pneumoencephalograms (Figures | to 4 above) show LE Nx a a 
. "TAS E ^ . t i x ý - »^ » . > 4 : 
size and position of grossly enlarged left ventricle. Note . M uo en OES 
that cerebral cortex is markedly thinned in posterior half Pr. UR NL 
: . i EA 
ol hemisphere. > az 
mb. ^ m. 


Surgical procedure, Figures 5-10 inclusive de y 
p 
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What the radiologist and surgeon saw and what 
the surgeon did are clearlv shown here and on 


the next page. What is more, when procedures P ud x i- L. 7; 
v 4 d MY d. 
B ED Æ 


such as these are carefully recorded, the infor- 
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mation is available for further study—today. Li $ 
" E p. 
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and black-and-white and color prints. Figure 5. Frontal and parietal bone flap. 





tomorrow. vears from now—through color slides 





‘igure 6. Dura opened, exposing large cyst in parieto- Figure 7. Electrocorticograms being obtained from exposed 
iccipital area. brain. 





igure 8. Cavity after removal of hemisphere exposing Figure 9. Resected hemisphere, lateral aspect. 
ilx (A), choroid plexus (B) shown about base of thalamus 
t site of amputation, and tentorium (C). 


V for highest quality results: Look to Kodak 
or medical x-ray film... Kodak Blue Brand and 
ie new Kodak Royal Blue, Kodak’s fastest medical 
-ray film, designed to assure minimum exposure for 
ach examination. 

Look to Kodak for film for every photographic 
urpose ... Kodachrome and Kodachrome II films 
r miniature and motion-picture cameras; high-speed 
.odak Ektachrome ER film for 16mm motion- 
icture cameras; Kodak Ektachrome film and Kodak 
ktacolor film for sheet-film cameras: Kodak Ekta- 
hrome film and Kodacolor film for roll-film and 





liniature cameras: Kodak High Speed Ektachrome Figure 10. Resected hemisphere, medial aspect. 
Im for miniature cameras; also Kodak color print Note: Following surgery, symptoms ceased. Patient, a 7!4- 
iaterials in wide variety. year-old boy, now enjoys normal healtà. 


Order Kodak x-ray products from your Kodak x-ray dealer 
Order Kodak photographic products from vour Kodak photographic dealer 
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| TREATMENT OF ‘‘X-RAY DRY SKIN" 
balanced water-in-oil emulsion 


rehyiates niis POLYSORB. HYDRATE 


and restores normal skin lipids 





Use of Polysorb Hydrate can offset many of 
the minor and superficial effects of exposure 
of the human skin to irradiation. Applied 
immediately after exposure and followed by 
instructions for liberal and frequent applica- 
tion, Polysorb Hydrate helps rehydrate the 
keratin layer and entire stratum corneum... 
normalize water exchange . . . restore skin 
lipids . . . minimize skin irritation, redness, 
and roughness . . . prevent or lessen incidence 
of scaling subsequent to high dosage levels or 
repeated therapy. 

Polysorb Hydrate is bland, soothing, non- 
sensitizing, nonirritating. It contains nothing 
to induce sensitivity or allergic reactions. 
POLYSORB HYDRATE Hydro Dispersant Emollient con- 


sisting of sorbitan sesquioleate in special wax and pet- 
rolatum base. Supplied in 50 gm. tubes and 425 gm. jars. 


E. Foucera & COMPANY, INC. 
Hicksville, Long Island, New York 





24 YEARS ihe peta on buyers of 
USED X-RAY FILM 


e We purchase all makes and sizes from any point in the 
nation, and pay the freight cost. 


e We remit in advance if desired, or promptly atter receipt 
and tally of the value. 


e Write for prices today. We will send shipping labels, and 
direct your film to our nearest plant. 


DONALD McELROY, INC. 


53 W. Jackson Blvd., Chicago 4, Ill. 
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| THE WALKER 


HANBLE 





L^ SELF SEALING TIPPER 


NEMA TIP 


72" TUBING 





Fat. PEND, 


“BE” BAG 


(BARIUM ENEMA) 


The only one piece, inexpensive, 
com pletely dis posable Barium 
Enema Bag in the market. 








Com pletely disposable e inex pensive 
e nothing to assemble « Self sealing 
zipper enables technician to keep 
barium uniformly mixed by kneedin g 
ihe bag « Bag is not open to 


air contamination, 


WALKER INDUSTRIES 


2 Golden Hind Passage 
Corte Madera, California 





Also available is the Walker "T&T' 72" long tubing with enema tip, completely disposable and inexpensive. 
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CAMPBELL X-RAY TRANSFORMER CO., 
Malden 48, Mass. Or Your Dealer 


teraman 
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vm you les led 
gour gloves recently 7 





NOTE THESE 
DANGER POINTS: 


1—Thumb seam 
2— Base of index finger and middle finger 


Insist upon leaded leather 


Order from your dealer, or 


LIBERTY PROTECTIVE LEATHERS, Ine. 
19.24 Barr Street 
Gloversville, New York 
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SCALERS & TIMERS 


The Cambridge Series of Scalers and 
Timers are versatile and fully transistor- 
ized instruments. They have been de- 
signed for a wide range of applications 
where accurate, reliable counting and 
timing functions are required. 

Both units have a manual and preset 
mode of operation. Each decade is indi- 
vidually presetable from 0 to 9. 

Scalers are available in either 5 decade 
(maximum count of 99,999) or 7 decade 
(maximum count of 9,999,999) models. 
All Timers are 5 decades (maximum 
intervals of 99,999). The Timer is 


IF D 





ADVAN£& ED OPTICS AND ELECTRONICS... SERVING SCIENCE 





offered with either power line frequency 
as a timer base or with a precision crys- 
tal time base. In-line Nixie indicators 
(neon-filed bulbs) are supplied for the 





decade displays. 

The new Cambridge Series of Scalers 
and Timers have provisions for auto- 
matic readout and can be used with most 
conventional data handling equipment. 
Write today for new brochure JR. 
Engineers and scientists: Investigate 
challenging opportunities with B/ A. Write 
Industrial Relations Director. An equal 
opportunity employer. 





sy Road: Cambridge JE Mass. 
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WITH NEW CHARCO 


RAD gag 


MEDICAL X-RAY 
GLOVES 


Made of Lead - loaded Neoprene 














Unequalled Durability 


An Entirely New Concept in X-Ray Glove Protection 
GUARANTEED LEAD EQUIVALENT 0.5 MM. MINIMUM 


Seamless Construction 

No Stitched Areas 

No Fabric or Leather 
Smooth Neoprene Surface 
Evenly Dispersed Lead 
Permanently Sealed Lead No Slumping. No Migration 
Curved Hand Shape Comfortable and Flexible 


HOMOGENEOUS OPACITY & UNIFORM DENSITY 


“RAD-BAR” gloves are manufactured by the 
multiple dip process, of specially formulated 
Neoprene containing permanently and evenly dis- 
persed lead particles. The gloves are composed 
of several, separate and precisely fitting plies. 
Inner and outer surfaces are of smooth. imper- 
meable, unleaded Neoprene. This design seals in 
the leaded plies and provides flexibility and 
touch sensitivity not found before in any X-Ray 
protective gloves. 


SIX MONTHS FACTORY — 


Manufactured in U.S.A, 


CHARLESTON RUBBER ‘COMPANY 


Charleston, South Carolina 


Write for Hlustrated Brochure 
and name of nearest X-Ray Dealer 


! ' to — 
FIVE-FINGER CHARCO X-RAY SALES CORP. ONE-FINGER 
GLOVE 171 STARK INDUSTRIAL PARK CHARLESTON, SOUTH CAROLINA MITTEN 
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Uniform Protection 

No Weak Places 

No Rotting nor Odor 
Easily Disinfected 
Homogeneous Opacity 
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6-MEV Linac Control console and modulator cat 


HIGH VOLTAGE ENGINEERING 


6-MEV Medical Linac Model Lm-6 for Therapy and Research 


From High Voltage Engineering — new super-voltage Equipment design reliability results directly from more 
x-ray generators designed to meet the specific . . . and than 15 years of experience and the knowledge gained 
different . . . requirements of today's applications. from more than 30 field installations of machines. 


6-MEV Medical Linac Model Lm-6 . 300 r/min x-ray output at 100 em * Pushbutton energy selection — 2 to 6 Mev. 
* Automatic dose control + Focal spot less than 3 mm diameter * Retractable X-ray target permits direct use of electron 


beam for sterilization techniques, including the establishment of bone and tissue banks, whole body irradiation and the 


unique demands of biophysics research programs. 


For Elizabeth Steele Magee Hospital, Pittsburgh... University Hospital, New York University Medical 
Center... Shannon West-Texas Memorial Hospital, San Angelo... Peter Bent Brigham Hospital, Boston... 


Reliabliity from experience with more than 300 particle accelerators in the tieid 
BURLINGTON, MASSACHUSETTS, U.S.A. 


^— APPLIED RADIATION CORPORATION 
4 v QING (EUROPA) N Vv. 
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fluoroscopy by remote command 


for the routine run of cases. 


Although you're safely protected behind a spa- 
cious glass screen, you're in virtually the same 
easy rapport with the patient as you would be 
sitting across from her at your office desk. She 
regards you as a sympathetic friend in familiar 
dress: not as a forbidding figure muffled in 
apron and gloves. She talks to you, and you to 
her, calmly and relaxedly. Freed of the drag of 
heavy protective apparel, you’re in comfortable 
fingertip command of all maneuvers and tech- 
niques, while observing progress on the TV 
monitor before you. 
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and fluoroscopy at tableside plus full radiographic facilities 


whenever your personal presence helps 


... to assist a feeble patient, soothe a refractory 
one, do a difficult myelography, etc. with the 
added detail available through TV viewing of 
the bright image (in the normally lighted room, 


with a wide-ranging overhead carriage/track sys- 
tem and an x-ray tubehead/collimator partner- 
ship whose capacity and flexibility are equal to 
any radiological demand, including such special- 
ized techniques as angiography with a mobile 
filmchanger. 


LITE 


for a firsthand report on the versatile 
SATELLITE call in your local Picker repre- 
sentative or write Picker X-Ray Corporation, 
White Plainge#iew York. 
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